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ABSTRACT 

This proceedings document contains papers addressing 
trends, determinants, and interventions in preventing low 
birthweight. Papers have the following titles and authors: "Trends in 
Rates of Low Birthweight in the United States" (Mary McCormiclc) ; 
"Evolution of the Preterm Birth Rate in France" (Gerard Breart); "The 
Etiology and Prevention of Low Birthweight: Current Knowledge and 
Priorities for Future Research" (Michael Kramer); "Support dni Stress 
during Pregnancy: What Do They Tell Us aUDout Low Birthweight?" 
(Jeanne BrooJcs-Gunn) ; "Results of a Three-Year Prospective Controlled 
Randomized Trial of Preterm Birth Prevention at the University of 
Pittsburgh" (Eberhard Mueller-Heubach) ; "Decrease and Rise in Rates 
of Preterm Deliveries: Haguenau Prenatal Study, 1971-1988" (Emile 
PapierniX et al.); "The west Los Angeles Prematurity Prevention 
Project; A Progress Report" (Calvin Hobel et al.); "The South 
Carolina Multicentered Randomized Controlled Trial To Reduce Low 
Birthweight" (Henry Heins et al.); "A Prematurity Prevention Project 
in Northwest North Carolina" (Paul Meis et al.); "The Family Workers 
Project: Evaluation of a Randomized Controlled Trial of a Pregnancy 
Social Support Service" (Brenda Spencer); "The Social Support and 
Pregnancy Outcome Study" (Ann OaJtley and Lynda Ra jan) ; "Prevention of 
Preterm Deliveries by Home Visiting System: Results of a French 
Randomized Controlled Trial" (Beatrice Blondel et al.); "Smoking 
Interventions during Pregnancy" (Mary Sexton); "Cervical Cerclage: 
New Evidence from the Medical Research Council/Royal College of 
Obstetricians and Gynecologists" (Adrian Gramt) ; "Prevention of 
Intrauterine Growth Retardation with Antiplatelet Therapy" (Serge 
Uzan); "Does Calcium Supplementation Reduce Pregnancy- Induced 
Hypertension and Prematurity?" (Jose Villar) ; "Magnesium 
Supplementation in Pregnancy: A Double-Blind Study" (Ludwig 
Spatling) ; "An Overview of Trials of Social Support during Pregnancy" 
(Diana Elbourne and Ann Oakley); "Inhibition of Preterm Labor: Is It 
Worthwhile?" (Marc Keirse) . Appendixes provide the symposium program 
and list of participants. (DB) 
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figure IM.^: i:neet of Soeial Suppon in Pregnancy (as an i:\plieit Co-hiierxention > on 
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l-igure 1S.(>; !:ffL-et t>f Soeial Supi>on in Pregnancy ias a l>rimar\' Intenentioni on 
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Figure 18."*: Ptfeet of Soeial Supi>on in Pregnaney uis an lAplieit Co lnterwnlitMl ) on 

\ery Low Binhweight Hate (< ISoog) 22^ 
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Statistical Findings: Does Calcium Supplementation Reduce 

Pregnancy-Induced Hypertension and Prematurity? (Figures 18.1-18,8; Tables 18.1--18.2. Continued) 

Tabic 18.1: CharacU'iistics of Trials i)f i:.\plic n Sudai Sup(X>n in Prcgnaiicy -1 

Tabic 1H.2: l-ncomplctcd IVials of Kxplicit Social Suppon in Frej^nana — 



Statistical Findings: Inhibition ot* Preterm LalxM': 

Is It Worthwhile? (Figures 19.1-19.6; Tables 19. 1-^19/0 

Fijjurc 19. 1: HtTcct of Uctaniiniciic Drug Treatment in Preterm Libor on the Ineidenee of Dclixcn 

Within 2 * Hours in the 1 * Trials >XliieIi Provided Data on this OuUofiie i'S^ 

Figure 19.2; Htleeis of Hetamimetie Drug Treatments in Pretenn Lilior: IVpieal' Odds Ratios. 

With Their 2S iVreent Ckmfidenee Interxals. Across Trials for the Various Outcomes Studied 

I-igurc 19,3: FfTcet of Hetamimetie Drug Treatment in Preterm Lil>or on the hu idence of Sev ere Hespiratoiy 

Disorders hxluding Respirator)- Distress Syndrome 2S| 

Figure 19. 4: Fffect of nclamimetie Drug Trvatment in Preterm Lil>or on tlie hicidcncc of Perinatal Mortality 

Nut .Attributable to Lethal Congenital .Malformations 2>i 

I-igure 19.S: Comparison Between Hetamimetie Drugs and Kthanol for rreatnient of Preterm Lit>or: 

Kffccts on the Incidence a{' Deliver)- Within <H to "2 Houin Aher Pntry into the Trial 2^S 

l-igure 19.(): Fffects of Itidometiiacin in Preterm Uil>or: 'Tvpieal' Odds Ratios. With Their 9S Percent Contidcnce 

hitcrvals. Across Trials for the X'arious Outcomes Studied 2"^^ 

Table 19.1: Summar\ of Approaches I'sed to hihibit Preterm Ul>i)r in the Past 3^ ^'ears and Their 

Purfvjrted Success Rates in the f-irst linglish Lmguage Publication Documenting Their I se 2S1 

Table 19.2: c:haracteristics of Hinh and hvHospital .\lonality and Morl^ditv in Infants Horn Aliv e Before 

32 Weeks (22-4 Days) of Cre.statitm in the Netherlands in 1983 2"^! 

Talkie 19. 3; Agents Reported to be Tsed for the hihii^ition of Preterm Lil>or in the Liter.Mure .Sinee 19Si) 2^2 



Table 19. 1: Characteristics ui' the Trials C^nnparing Betamimetics With Kthanol tor h^hi* -'U m of Preterm Lihor. ...2S2 
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A MAJOR i)i:n:RMiNA\T o\- iNi Avr MORmny 

is low biitlnwi^hl. particularly vciy low biith- 
wcight births. Very low birllnvciglit births 
(under 15(K) grams) account for alnio''-l 50 per- 
cent of deaths during the first year of life. 

Neonatal intensix e care is \er>- exjx-nsive. 
particularly for the veiy low birtlnveight or 
sexerely premature baby, and the cost of 
neonatal care in the United States has lx.'en 
estimated to Ix' al>oul S2-$2.S billion {X'r year, 
in addition, a significant pro{X)ition of suiA'iv- 
ing small premature babies haw substantial 
neurological, Ixbavioral or learning problems 
as they grow up in .society. 

Prevention of low birthweight. therefore, 
has become a major national objecti\e. and 
research and intenentions designed to achieve 
a reduction in the risk of low birthvv eight are 
of the highest prioritv'. 

In 198S Dr. Fmile Fapiernik organized a 
meeting entitled " Prewntion of Preterm Births" 
with the subtitle "New Cn)als and New Practices 
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in Prenatal Care* which was held in H\ ian. 
France. May 19-22. 198S. li brought together 
scientists troin arounH the world inxolved in 
clinical trials or comniunity-fxised intenentions 
aimed at reducing the risk of preteiin deli\ ei^\ 
This meeting was highly successful and pro\id- 
ed an excellent assessment of the then-ongoing 
eftbil to [irevent preterm hiiihs and sened as 
an important forum for exchange among vari- 
ous investigators. It also emphasized the impor- 
tance of clinical trials in perinatal medicine. 

In this spirit, a steering committee was 
formed in 198^ to plan for a follow-up confer- 
ence which was entitled "Advances in the 
Prewntion of Low Birthw eight" which many of 
us affectionateh' called IMan 11. Members of 
the Steering (-ommittee included l)rs. Robert 
Creasy, Cal IIobeL W'oodie KesseK Irwin 
Merkat/. Richard Morton. Sumner ^'affe and 
Heinz Berendes. We wanted to bring together 
researchers conducting clinical trials or commu- 
nity-based inteneniions aimed at reducing the 
risk of low birthwcight. it was our belief that 
expanding know ledge through this state-of-the- 
art review of strategies for prcxenting low 
birthwcight — the principal determinant of risk 
for poor survival and or life-long 
morbidity — will grc\uly enhance our abiljt\ to 
provide cjualitv iiealth .ser\ ices to vulnerable 
populatioiis and significantb" contribute to the 
ad\-ancement of maternal and child health in 
the Ignited States and worldwide. 

The jxipers presented in this volume C(>\er 
a broad arra\' of scientific invcstii^ations which 
includes biological exposures, clinical trials of 
the effect of .social support during pregnane)' on 
birth outcome, the u.se of antiplatelet therapy to 
preceni preeclampsia, and possible l>eneficial 



effects on the risk of preterm deliveiy through 
calcium supplementation or magnesium supple- 
mentation. A concluding discussion attempted to 
identify directions for future research. 

There was a spirited exchange about scien- 
tific inieneniion projects in urban populations 
and international collaboration. Should we test 
single or multiple interventions, especially in 
inner-city populations? Dr. Papiernik s inteiTcn- 
tion strategy in I-rance consisted of multiple 
intenvntions. His program also appeared to be 
most effective in low- or medium-ri.sk women 
rather than high-risk women. Overwhelming 
social problems in inner-city populations in the 
United States may create immense obstacles to 
tile cN'aluation of the Papiernik educational 
inter\ention model and therefore socially high- 
risk groups may be inappropriate for testing of 
these inteiTentions. In designing social support 
trials what is meant by .social suppon? Patients* 
perception may he different from investigators* 
intention. There is urgent need for an improxed 
risk assessment tool although the current 
imprecision of risk a.ssessment may fv an accu- 
rate reflection of our \eiy limited understand- 
ing of the de-terminants of preterm delixeiy or 
intrauterine gn)wth retardation. 

(Considerable attention was dexoted to a 
di.scussion of methodological issues and end- 
points of inter\entions such as biologic^il \ari- 
ables and or proxies for tnortality and 
tnorbielity. 

\V*e have the* sincere hope that this series 
of conferences w hich Dr. lanile Pajiiernik initi- 
ated in lA ian in 19SS has made a significant 
contribution to our knowledge And abilitv* to 
improve the heahh and well-being of future 
geficratiofis. 
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TwmLs Ui Rates oflx)W Binhweight 

hi the Lhiited Stcites 



Marii: Mc:Q)ii\iK;K, M.D., Sc.D. 

iMKODlxmoN 

Presenting this topic to this audience repre- 
sents a classic example of the "coals to 
Newcastle" phenomenon. This phenomenon 
w ill Ixvome particularly exident as the discus- 
sion unfolds, since it relies so heavily on the 
work of several here. What I ho{x.' to achieve, 
therefore, is to summarize what can Ix^ charac- 
terized as "what we already know" b\' way of 
introduction to this conference. 

lMi>c)inA\c:i: ov Urn' Biuniw kk;i it 
What do we "know" alx)ut the importance of 
k)w binhweight (LBW)? In the United Suites, in- 
fant mortality rates remain relativel>- high com- 
pared to other industrialized countries.' Most 
infant deaths now occur in tlie neonatal {X-'ricxl, 
and the majority of neonatal deaths occur 
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among LBW infants.' ' The persistence of high 
levels of* infaiK inortalil\' is not because we lia\ e 
failed to achieve dramatic declines in infant mor- 
tality over the past 20 years. These declines, 
however, reflect our success in reducing the 
mortality rates among small babies; indeed, our 
hirthwcighl-specific mortality rates may be 
among the best in the world. A recent report 
from the I'.S, C>)ngress' Office of Technology 
Assessment (OTA)' illustrates this point. 0\er the 
past 20 years, the moilalit)' rate among \eiy tin\- 
infants has declined dramatically, wiiile the pro- 
portion surx'iving with severe to modenitc handi- 
cap remains small. I'hus, the proportion of 
suivivors in reasonable health has increased. 

In spite of this increase, the persistent 
minority wIk) suia i\'c with appreciable levels of 
handicap is of concern. Moreover, the cost of 
care for sucii tiny infants is sub.stantiaK ' and 
remains high e\ en when compared to our seem- 
ingly exorbitant costs for a "norma!" delivery. 
Thus, both on a health and on a financial basis, 
low binhweighi presents an important problem. 



Mi:amnc; oi Lcav BiRrn\\i:k;in* 

Likewise, we know that a discussion of 
low birthweigbt is really a shorthand notation 
for the ade(juacy of a complex physiologic pro- 
cess: intrauterine fetal growth. .At each week of 
gestation, there is a distribution of birthweights. 
Tsing a cut off point or grouping based on 
birthw eight, then, clearly captures a group tlial 
is heterogeneous jor duration of gestation; 
liolh birthweigbt and gestational age are relat- 
ed to mortality," ancl for many purposes gesta- 
tional age is the better indicator of risk. 



Birthweigbt tends to be more accurately mea- 
sured and less likely to be missing from our 
\ ital statistics data, howexer, and has therefore 
become the tneasure most frequently used in 
data from the United Slates. 

Let us also cjuickly acknowledge that refer- 
ring to birthweigbt groupings or cut-offs 
reflects a somewhat arbitrary point along a 
continuum of risk and mortality. In other 
words, 2S00 g or ISOO g does not represent a 
biologic di.seontinuily, but a cut-off point which 
has achieved utility as a marker of risk through 
repeated usage. Because certain groupings or 
cut-off points have achie\ed corrency and their 
meaning is well understood, we will continue 
to use them in this di.seu.ssion. 

Let us return, however, to pursue the point 
of intrauterine growth a bit further. Low weight 
at birth may result from one of two processes, 
either independently or in combination: (1) 
shortened duration of gestation, or (2) less 
growth than would Ix' anticij>ated for a gi\en 
length of gestation. Among the former, growth 
(heiglit and weight) is appropriate for gestation- 
al age (ACiA), but delixeiy has occurred before 
3^ weeks of completed gestation. Tnlike growth 
retardation, the causes of preterm labor afid the 
factors which increase the risk of it recjuire fur- 
ther elucidation." Among the hitter, which is 
attributed to intrauterine growth retardation 
(irciK), the infants are judged to be small for 
gestational age (SCiA) by being born less than 
the estal^lished percentile for growth for a given 
gestational age. A \ariety of conditions are a.sso- 
ciated with ll CiR.* An SCiA infant ma\ also be 
premature. At a giwn gestational age. an SCiA 
infant is less likely to survive than an AC) A infant 
w here higher weight confers an advantage. At a 
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iribution with ;i higher proportion of the very 
liigii-risk liirths.' Most births less than 1501 g, 
lx)th AG A or SCiA. are also preterm. These 
trends suggest that nuich of the deerease vvliich 
we have experienced is in U>w hirtluveighl due 
to IIIGR. This interpretation is supported by 
other analyses."" Wliat factors nia>' be invoked 
to explain this trend or lack of trend? 



Factious AsstxuAiTD wrnf 
Tkhnds in Low BiRniwi-Kiirr 

The most striking factor in the I'.S. experi- 
ence remains the racial disparit>' in rates of low 
birth weight." The LHW rate for black 
Americans is twice that of whites and other 
racial ethnic groups, and is well above the 



Figure 1 ,1 

Proportion of LBW and VLBW Births, By Race 




given birthweighl, however, maturity confers the 
advantage to the SGA infant until term.- 



Chancu-s c)\ hr TiMi- 

What, then, has the recent I'.S. experience 
been in terms of trends in low birtliweight over 
time? Unfortunately, the rates of low birth- 
weight are not changing veiy much, The pro- 
portion of live births less than 2501 g has 
decrea.sed slowly by a little more than 15 per- 
cent in ihe pa.st 15 years (.see figure 1.1). The 
proportion of live births less than 1501 g. how- 
ever, has remained the .same or ri.sen slightK . 
Thus, while the proportion oi LBW births has 
declined overall, this population is now weight- 
ed toward the lower end of the birtliweight dis- 
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objective set for 1990, This higher rate of LBW* 
is paralleled by higher infant mortality rates, 
although unlike LBW, the mortality rates are 
deciiningJ' Wliat accounts for this difference? 

One hypothesis is that there are genetic or 
inherited differences in biithweight distributions. 
Support for this argument can be derixed from 
studies which document an intergenerationai 
correlation of biithweight.'-^' In addition, analy- 
ses which compare the full range of birth- 
weights between ethnic groups rexeal that the 
entire birthweight distribution for blacks is shift- 
ed downward.^* Such shifts suggest that standard 
cut-off points, such as 25(H) g. do not connote 
the same degree of risk for black b;:lhs as for 
nonblack births. Indeed, for a gi\en low birth- 
weight, }')lack infants ha\'e lower birth weight- 
specific mortality rates than whites. Adjusting for 
birthweight distributions results in higher mortal- 
ity rates throughout the birthweight distribution 
for blacks, however, supporting the argumeni 
that they are at a disadvantage.^* While the 
potential genetic contribution of race to birth- 
weight and the appropriate statistical technicjues 
for adju.sting for differences in birthweight distri- 
bution require further study, disparities in birth- 
weight among subgroups within the black 
population using conventional markers of t^irth- 
weight risk suggest room for improvement with- 
in the current genetic endowment. It is these 
disparities among sul^groups which we will 
explore further. 

Epidemiologic tradition has identified three 
sociodemographic characteristics which are 
associated with increased risk of low birth- 
weight: (1) young maternal age, (2) low mater- 
nal educational attainment, and (3) marital 
status.^' Blacks remain at a disadvantage by hav- 



ing higher proportk)ns of births to women char- 
acterized by these factors than whites. For both 
groups, iiowever, the proportion of mothers less 
than 18 years of age and mothers with less than 
12 years of education (graduation, .school-leaving 
norm for the Ignited Slates) has decreased; the 
proportion of mothers who are unmarried has 
increased, but this {')robably does not connote 
the same degree of risk now as it did in more 
permissive times. If anything, then, the relative 
risk for these variables has declined, which rep- 
resents a trend that is not consistent with the 
trend in low birthweight. 

These factors are not independent. A 
woman who initiates childbearing early is less 
likely to complete school and to i>e married. 
Kleinman and Kessel have examined this ques- 
tion for selected states in the years 1973 and 
1983.^" When these factors are analyzed in com- 
bination, the relative differences Ivlween blacks 
and whites diminish among the high-risk 
women. In other words, women who are at high 
risk by virtue of their age and or educational 
attainment have similar pregnancy experiences 
regardless of race. Thus, part, but not all. of the 
racial disparity can then be attributed to the fact 
that black births are more likely to occur aniong 
women who fall into the high-risk categories. 

If this is the case, then, what is it about 
maternal age or education which leads to the 
higher rates of low birthweight? Although blacks 
are twice as likely to be adolescent mothers, and 
substantially more likely to be veiy young moth- 
ers, the relative risk of a k)w birthweight birth 
for young l^lack mothers compared to older 
black mothers is less than the relative risk for 
young white mothers compared to older white 
mothers. These findings are consi.stent with the 
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increased risk own iow-risk" black niDthcrs 
noted earlier. They are also consistent w itli an in- 
terpretation that age per se does not confer lisk. 
Such an interi">retation is reinforced by the find- 
int»s of special proj»ranvs for adolescent motiiers 
which reduce the risk of adverse outcome, but 
only to the level of older mothers in their envi- 
ronment. A similar picture emerges with educa- 
tion." Thus, changes in sociodemographic 
characteristics of mothei-s account for a relati\ ely 
.small percent of the trends in U)\v birtlnveight. 

If education or age per se does not account 
for what we see. then perhaps the cjuestions 
should be rephrased. Is there some factor which 
is a.s.sociated with early child bearing, low educa- 
tional attainment, and perhaps black race which 
leads to adverse outcome? In other words, are 
these factors markers for other, truly causal fac- 
tors, factors which would pertain to both w hiles 
and blacks, but to blacks dispropoitionateK? An 
immediate candidate leaps to mind; poverty. 

Consideration of poserty as a causal factor 
suggests a number of pathways by which the 
risk of low birthweight might be increased. 
.Since much of the remainder of the conference 
will be spent in di.scu.ssion of many of these 
factors and potential inter\entions to ameliorate 
their effects, 1 will restrict the following discus- 
.sion to illu.stnnive examples. 

One aspect of poverty is a restriction of 
financial resources to obtain needed goods and 
•senices. A necessary, if not totally sufficient, ser- 
vice or set of .senices in attaining positiw preg- 
nancy outcomes is adequate prenatal care. 
Inadecjuate prenatal care is higher among low- 
income groups and among the high-risk groups 
previously noted." This deficit for mothers in the 
United States reflects, in part, gaps in payinent 



for maternity sen ices which stem from our medi- 
cal care financing customs: 17 percent of all 
wi)men of childbearing age lack insurance for 
maternity sen ices. K\en with private insurance 
coverage for most medical services, maternity 
care may only be partialK' covered or not cov- 
ered at all. since pregnane) is considered an 
elective event not amenable to classical insur- 
ance actuarial technicjues. Another U) percent of 
women of childbearing age rely on public 
resources, but even tlK)se eligible for public sup- 
port may find obtaining prenatal care difficult. 
Participation may be limited by complex applica- 
tion proce.s.ses and inadequate fee schedules to 
cover the usual costs of maternity .sen ices. - 

c:onsi.stent with a relationship between pre- 
natal care and pregnancy outcome is the fact that 
groups identified as high risk are more likely to 
receive inadecjuate care.' Moreover, the propor- 
tion of women poienlially at higher risk for 
adverse outcome who .start their care in the first 
trimester has changed little over the past few- 
years, which is again consi.sient with the lack of 
change in pregnancy outcome. As w ith maternal 
.sociodemographic characteristics, however, elim- 
ination of those with less than adecjuate care 
would have only a mode.st effect on the rate of 
low birthweight (a 12-H"u reduction). Kven 
combining this with reductions of those with 
sociodemographic risk results in a decrea.se of 
onlv- 29 jx-rceni in the IHW rate for whites and 
30 percent in the rate for blacks. '~ rhus. access 
to prenatal care is only part of the problem. 

Constrained financial resources may also 
indicate an inability to obtain other necessities 
for a good pregnancy outcome. One which has 
received attention is adequate nutrition. 
Ciontroversy exi.sts as to the proportion of the 
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U.S. population experiencing hunger or an 
inability to obtain the needed daily calorie 
intake to sustain weight. Total caloric depriva- 
tion, however, is less likely than inappropriate 
mixture of basic foods and other nutrients. 
Since it is not clear what an "appropriate mix * 
should be, the exact deficits in the diets of the 
poor cannot be readily identified. Hiat there 
are deficits is suggested hy the data on the 
effectiveness of the WK'. program (Special 
Supplemental Food Program for Women, 
hifants atid C'hildren)J^ This is not unalloyed 
evidence, however, since this program provides 
a mixture of ser\ ices, as well as food supple- 
ments. The area of appropriate nutrition repre- 
sents an area of further research. 

Consideration of other aspects of the 
effects of poverty reveals additional mecha- 
nisms by which it may contribute to adverse 
pregnancy outcome. Substantial evidence exists 
to support a relation.ship between f covert >• and 
poor health generally. With regard to pregnan- 
cy outcome, maternal health factors would 
include the (1) relationship of specific health 
problems as complications of pregnancy, and 
(2) health practices which might affect both 
maternal and child health. Among the latter are 
the use of cigarettes, illicit drugs, and excessiv e 
alcohol. In addition, certain types of physical 
activity may increase the risk of |)oor pregnan- 
cy outcome, as suggested by the data for 
women with physically and emotionally stress- 
ful jobs which recjuire long commutes/'^ In the 
United States as a whole, approximaielv' 30 per- 
cent of women smoke and SS percent drink 
before their pregnancies, but a proportion 
become abstinent during pregnancy, so that 
close to half of U.S. women do neither during 



their pregnancies.'' National data on smoking 
do not reveal much disparity between the rales 
of black and white women, and black women 
tend to drink less. The role of illicit drugs is 
notoriously difficult to assess both due to the 
reluctance of individuals to report drug u.se and 
the uncertain content of "street" drugs. \ well- 
established correlate of poverty is the lack of 
employment. Huts, such health-related habits 
would appear, at first blu.sh, not necessarily to 
be related to racial inecjuities in birthweight. 

It would seem, however, that the (juestions 
ought to be more sophisticated than that. I'irst, 
the lack of paid employment does not rule out 
stressful labor, given the lack of financial 
resources to invest in labor-saving household 
appliances. More importantly, such factors may 
confer a different level of risk for women 
whose health may already be comj^romised by 
long-term exposure to health risks associated 
with disadvantaged environments. In a recent 
study of the mothers of young infants in central 
Harletn, 10 percent had been hospitalized in 
the year since deliver)*; 12 percent rated their 
health as fair or poor; ;{nd 1 4 percent scored in 
the distressed nmge on a mental health scale. 
Moreover, some of the risk factors for poor 
pregnancy outcome also correlated with poor 
maternal he;ilth subsecjuent to pregn;incv. sug- 
gesting interactive effect. 

More iiirrcnt information is needed on the 
liealth problems and l>e!iaviors of women of 
childbearing age as they might affect iheir capac- 
ity for reproduction. Perhaps our ver\- low mater- 
nal mortality rates have provided a sense of 
security which m;iy recjuire further re-examina- 
tion, altiiough black white disp;irities in this 
health status indicator may have caused some 
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concern. ' \Vc do colled l.caltli data on women 
of childbearing age through the National Health 
Interview Survey (our Harlem data parallel 
national data on black women), the National 
Natality Sutvey, and birth certificate analyses. It 
is difficult to establish. howe\ er. how the subset 
of women who bear children may differ from the 
larger group of women of childbearing age. 
.since at any one lime only a minoritv' of women 
are experiencing pregnanc\' and childbirth. 

Seeking prenatal care and changing health 
habits to impro\e pregnanes' outcome recjuire a 
certain amount of anticipation or planning. The 
groups mo.sl at risk. howe\er. are the ones least 
likely to ha\e intended to be pregnant.' These 
findings suggest that, in addition to prenatal 
care, low-income women ma\- ha\e difficulty in 
achieving access to family planning senices as 
well. It is small wonder that such access ma\' be 
difficult to sustain given the fact that reproduc- 
tive care for low-income women may be sfjread 
acro.ss .several types of clinics: family planning 
clinics, gynecology clinics, clinics for .sexually 
tran.smilted diseases, abortion clinics, and ob.siet- 
ric clinics (many with legally dictated .separa- 
tions of facility and staff). 

Moreover. o\ercoming barriers to care and 
modifying unhealthful beha\it)rs recjuires motiva- 
tion, energy, and support.-' As the earlier data on 
maternal mental health suggest, other aspects of 
di.sads antaged env ironments also adversely attect 
women in this sphere. Again in this same cohort 
of young mothers, environmental stress as mea- 
sured b\- stressful life events is high, but social 
.support — as measured by the ability to identity 
an individual by name and relationship to pro- 
vide help in six common situations — is not. 
These factors relate to maternal health, and some 



.studies have implicated such combinations in the 
'risk of adverse pregnancy outcome.-' 



Sl'MMAin' AND SliCif.lXnoNS 

In summary, the low birth weight rate in 
the lUiited States remains high, with only slow 
decreases and a predominance of premature 
births. Hiese high rales retlect the persistence 
of socioeconomic disadvantage, especially 
amtmg blacks. The factors underlying these 
trends are complex, and this complexity sug- 
gests that change will not come easil\-. 

In view of this complexity and lack of 
ready explanation for tlie persistence of low 
birthweight. our own experiences and those of 
others suggest some questions and approaches 
which, while not exhaustive nor even perhaps 
original, may be u.seful in the next two days. 
The first (}ue.stion relates lo our understanding 
of "risk."" The majority of low-income women, or 
black women, or poorly educated women, or 
very young women have normal birthweight 
(NBW ) infants. We tend to treat women with 
these characteristics as if they were homoge- 
neous, and yet each of these labels masks con- 
siderable heterogeneity. Perhaps we should l>e 
considering more ■micro " studies on the ri.sk fac- 
tors within communities and trends in outcomes 
at a more local level with more focu.sed data to 
understand the nature of this heterogeneity. 

Secondly, even with esiabli.shed risk fac- 
tors, we need to be more specific about the 
mechanisms by which such factors aller risk 
and the potential modifiers of both the effect of 
the risk factor and interxentions to ameliorate 
its effect. We are recurrentl)' taken aback b\- the 



Ma He McConn ick 



Advances tit the Pmvutiun of Low Hirthnvii^ht 



relaliwly small contribution of prenatal care to 
changes in hinlnwiglu, yet the rclcs ance of the 
individual components of that package of ser- 
vices w hich we call prenatal care to the current 
problems affecting pregnaricy outcome require 
further examination. Furthermore, examples of 
successful programs are rarely described in suf- 
ficient detail to assess the generali/ability of the 
intervention. Likewise, the modifiers which 
may contribute to the persistence of a well-rec- 
ognized risk like cigarette smoking are not well 
described, l-or example, in our slud\ , ens iron- 
mental stress and lack of social support did not 
contribute direclK' to birihweight differences, 
but were clearly associated with smoking 
behaxior in pregnane). Additionally, we need 
better information on how sociodemographic 
and behavioral risk factors translate into biolog- 
ical processes affecting fetal growth. 

Fitially. we may need to pursue some more 
complex interxemion models/ A comparable 
prot^lem is the mental retardation seen in chil- 
dren who come from disadvantaged back- 
grounds. There are now seseral well-document- 
ed randomized trials of successful inteiTentions. 
and their success pros ides support for expanding 
national programs for early childhood education. 
These experiences, however, rely on svell-devel- 
oped and explored conceptualizations of early 
childhood deselopment and specific curriculunis 
aimed at the identified deficiencies of sufficient 
intensity to achieve the desired results. It is 
hoped that the j^resentations oser the next few 
days svill raise us all to this more sophisticated 
level of approach to this complex prol>lem. 
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During ihe 197()s in France, reduction in the 
preterm birth rate was considered a major 
objective in perinatal medicine.' ' 'ihis objec- 
tive was included in a perinatal program 
implemented between 1970 and 1975.' This 
program included incentives to increase prena- 
tal care, outpatient clinics for high-risk women, 
and educational programs. It was followed in 
197S by a series of measures, including regula- 
tions for the working conditions of pregnant 
women and implementation of a home visiting 
system. Since 1981. no new s|xvific programs 
or actions have Ixvn de\ elojx'ci, 

The aim of this pa{X'r is io trace the evolu- 
tion of the preterm biith rate in France. 'Flic 
pa|XT w ill Ix" dix'ided into two parts. Fhe first 
part corresponds to the evolution of the 
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preterm birlh rate between 1972 and 1981. 
based on national data, and the second corre- 
sponds to the evolution between 19Hi and 
1986, based on hospital data. 



EvoLirnoN c)i nn: FRi:n:i<M Biuni Rvn: 
Bin\\ i:i:N 1972 and 1981 

Mateiial and niethcxls 

The data h<*re presented are derived tVoni 
three national suncys eonducled in France in 
1972, 1976, and 19S1 on representative samples 
of birth.' Hach sample was olitained by a two- 
stage (maternity unit, and deliveries within the 
unit) sampling procedure (see table 2.1). I-or 
exeiy deliven' included in the suncv'. a cjues- 
tionnaire was completed. The representative- 
ness of the data was assessed In' comparison 
with data on all births. The main objective of 
these surveys was to evaluate, at the national 
level, the results of the perinatal program. 

Results 

Table 2.2 shows that, between pr2 and 
1981, the preterm birth rate decreased from 8,2 
percent to S.O percent. !t should be noted that 
this decrease was obsened for biniis occurring 
before 3-4 weeks' gestation, as well as for l')inhs 
occurring between 3^ und 3(> weeks' gestation. 

This reduction in the preterm birth rate 
was accompanied by a reduction in the rate of 
low biiihw eight births Ix'tween 198* and 198(> 
(see table 2.3). 1'his reduction was observ ed for 
verv' low birthvv eights as well. 

During this same period, prenatal care 
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changed dramatically in France (see table 2. O. 
both quantitatively and qualitatively. For e*\am- 
pie. the percentage of women vvitii 7 or more 
prenatal visits increased from 22 percent to S5 
percent. The temporal relationship between the* 
modification of pretiatal care and the decrease 
in preterm births is not sufficient to prove a 
causal relationship. Other factors may have had 
ati impact on the rate of preterm birth. Among 
them, the demographic factors are the most 
important. Table 2.S shows that women who 
delivered in 1981 were at lower risk for 
preterm birlh than women who delivered in 
19^2, There were fewer women vounger than 
20 years of age, fewer women with 3 or more 
{previous pregnancies, and fewer women with a 
.short intenal since the jirevious birth. 

To lake into account the evolution of these 
factors, standardized rates of preterm birth 
were computed (see table 2.()). The 1972 popu- 
lation was used as the reference population. 
The comparison between crude and standard- 
ized rates shows that changes in demographic 
factors explained only one-third of the decrea.se 
in the number of preterm births. 

(JoniDietits 

In addition to the changes in demographic 
factors, there have been other changes. Not all 
of the changes led to a decreased risk in 
preterm birtii. however: souK" of the changes, 
in fact, had the opposite result. Therefore, 
changes in maternal characteri.stics, as evaluat- 
ed through the data collected, do not apju*ar 
sufficient to explain the decrease in preterm 
l>irth. It is likely that the modification in prena- 
tal care (including nonmedical care) had an 
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impact on the (ncrall rate t)t' preterm binh. 

Sincx* many intcncntions have I'x.'cn iinplc- 
mcntod at the same time, ranging from 
increased use of hetaminietics to regulations 
concerning working conditions, it is \er\' diffi- 
cult to exaluate the efficacy of any one particu- 
lar inteivention. 

It is now accepted " that some of the pro- 
posed inier\eniii)ns have l^een oxerused or 
misused. Ilowewr, in agreement with what is 
known about risk factors of preterm birth. 
which are multiple and cannot explain all of 
the cases of preterm birth, it is belie\ ed that a 
reduction in the pivterm birth rate could not 
be olitained through a single intervention. 
In.stead. a comprehensive program is needed 
which includes several t\pes of inteiAvntions. 
among whicii obstetricians. midwi\es. and 
.s{)cial workers could choose one (or .several) 
specificalh" adapted to each woman according 
tt) her living and working conditions as well as 
to the symptoms she {^resents. Since the 
known risk factors explain only part of the 
overall rate of preterm birth. ^ a program to 
decrease preterm birth should not be limited to 
high-risk women, but should be targeted to all 
women in the general poj^ulation. 
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in recent years, it .seems that the \ iewN of 
French obstetricians concerning prevention ot 
preterm birth ha\ e changed. This change .seems 
linked to two main causes-. I'irst. concerns 
about the safety of seiy commonly u.sed drugs, 
.sucli as betamimctics: and. .second, progress in 



neonatalogy. Another factor which may have 
influenced l-'rench ob.sietricians is the trend, for 
fetal growth-retarded fetuses, toward an 
increase in premature termination of pregnancy 
to ]-)re\ ent long-term handicap. Those factt)rs 
have raised .some cjuestions concerning the 
recent trend in the preterm binh rate in France, 
hi order to collect the nece.s.sar\ information, a 
sur\ey was conducted among .several maternity 
units. The results are presented here. 

Matemil and tnctlKKis 

To obtain information o.i the recent evolu- 
tion of the preterm birth rate, as well as its 
determinants, a questionnaire was sent to 30 
maternity units known to be users of the .same 
t\ pe of computerized record. These units 
belong to an as.socialion called Associcition ck's 
rtilisdtcitrs c/'uii Passicr /tifhrniatisc cu 
PL'ri)i(it()l(),L>U'. Ohsk'thcfuc ct Ciyficcolo^ic. The 
purpose of the cjuestionnaire was to collect 
data for the three more recent years ( 198i. 
19SS. and on the preterm birth rate; 

birthweight and mortality rates, social, demo- 
graphic, and medical characteristics ot the pop- 
ulation; and policy adopted for the prevention 
of preterm birth, .\mong the 30 units 
approached. t)nly 9 were able to provide com- 
jileie data. They are loc;ited in different pans of 
I'rance (.see figure l.W and iO.OOO women per 
ye;ir deliver in these units. 

Results 

in the maternity units studied (see table 
i.-). the preterm birtli has increased from (^X^ 
percent to percent. .Xccording to impor- 
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tancc of prcnialiirily (< or > 3-* weeks), or to 
induction of labor (artificial or spontaneous), 
an increase was observed for spontaneous 
preterm deliveiy no matter what ilie gestation- 
al age, whereas an increase in induced preterm 
deliver)^ was ohserxtrd only for ver> low gesta- 
tional age (< 3* weeks). Table 2.7 shows that 
more than one-cjuarter of the increase in 
preterm births was direct!;' related to an 
increase in preterm induction for termination 
of pregnancy. 

lb screen the possible factors which might 
have led to an increase in spontaneous preterm 
birth, the evolution of Si)me risk indicators 
(e.g,, frequency of women with previous 
preterm birth, maternal age under 20 years, 
unemployment, use of belaniimetics, and first 
prenatal \isit at the unit during the first 
trimester) was examined during this period. 
Among the five indicators studied, two — the 
percentage of women receiving betamimetics 
and the percentage of women coming to unit 
during the first trimester — varied markedly (see 
table 2.8). Both frecjuencies decreased during 
the period. 

Com men Is 

Hven if the increase in preterm births 
obsened in some hospitals in Fnmce cannot be 
considered as representative of the actual trend 
at the national level, the data collected showed 
that an increase in llie preterm birth rate has 
been observed at the same lime as modifica- 
tions in preventive attitudes have been 
observed. Modifications in obstetricians' ;*.ui- 
tudes have been observed (as demonstrated in 
the increase in preterm induction and restric- 



tions in the use of betamimetics), as well as 
modifications in women's attitudes as reflected 
by tile percentage of women starting their pre- 
natal care, after the first trimester, at the outpa- 
tient clinics of the units. This change may not 
be due only to changes in women\s altitudes, 
however, but also to changes in general practi- 
tioners' auiludes. who could have delayed the 
referral to the maternity unit, or to socioeco- 
nomical problems, which could have made it 
more difficult to access the maternity units 
under study. 

The modification of the obstetricians* atti- 
tudes seems to be recent,- as does the upward 
trend in the preterm birth rate. Se\'eral of the 
maternity units which have experienced a 
recent increase in the preterm birth rate had 
documented a decrease during the 197()s. 

The increase in preterm birth has not been 
obserxed only in French hospitals. Table 2,9 
shows lhat it has been observed in Sweden, 
Norway, and Iceland as well." 



lYom llie data presented here, it can prob- 
ably be concluded that a portion of the preterm 
births can be jirevented. This statement is 
based on the decrease observed ifi I'rance dur- 
ing the 19"()s and the recent increase in some 
hospitals. This variation in trend in "sponta- 
neous" preterm birth suggests the possible 
effect of some environmental factors. These 
factors could be social, demographic, or medi- 
cal, since the obsened change in the pretenn 
birth rate corresponds to changes in preventive 
policies (e.g., increase in medical intenention 
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during the first period, and decrease during 
subsequent periods) as well as changes in 
social factors. The type of data presented here 
does not allow any conclusions to be drawn 
concerning the factors which are responsible 
for the decrease or the increase in preterm 
birth. Such conclusions can only be drawn 
from experimental suiveys. The results of the 
randomized controlled trials presented at this 
symposium, as well as those presented at the 
Evian meeting^' do not lead to clear conclu- 
sions concerning which interventions can 
reduce preterm birth and which interventions 
cannot. These conflicting and disappointing 
results might be due to the fact that prevention 
of pretemi births can only be obtained through 
multiple interventions^ each of them alone 
resulting in too few benefits to be observed in 
an experimental study. 

Another conclusion which can be drawn 
from the hospital data is that prevention of 
preterm birth cannot be considered as an 
objectixe per se, but as a means to reduce 
long-term handicaps. In some circumstances, 
obstetricians will induce preterm termination of 
pregnancy l^ecause of fetal distress, and an 
increase in preterm birth rates might lead to 
better long-term results. Therefore, the overall 
preterm birth rate can no longer be considered 
a good indicator of perinatal results. A di.stinc- 
tion must be made between .spontaneous and 
induced preterm deliveries, and perinatal pro- 
grams should be evaluated based on long-term 
outcome or on indicators which are highly cor- 
related with long-term outcome. Such indica- 
tors remain to be defined. 
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Statistical Findings: 
Evolution of Preterm Birth 

in France 



Table 2.1 
Design of the National Surveys 



Sampling traction 



197i 
0.0137 



Numlx^r ot units {>37 
Number of deliveries 1 1 ,Z54 



197() 

0.0068 

420 
4,()85 



1981 
0.00(>8 
.}90 

5,soa 



Table 2.2 

Evolution of Gestational Age (National Data) 





1 972 


1976 


1981 




Percentage Percentage 


Percentage 


Number of Weeks 






< 34 


2.4 


1.7 


1.2 


34-30 


5.8 


5.1 


4.4 


37-39 


37.0 p<0.01 


U.9p<0.01 ?7.9 


40-42 


50.8 


54.0 


53.1 


43+ 


4.0 


4.3 


3.4 


< 


8.2 p<O.Ul 


6.8 p< 0.05 5.6 




Table 2.3 






Evolution of Birthweight (National Data) 




1972 


1976 


1981 




Pert entage Pert entage 


Percentage 


1 SOO g 


0.8 


0.7 


0.4 


1. "500-1 999 g 


1.2 


0.9 


1.0 


2000-2499 g 


4.2 


4.9 


3.8 


2500-2999 g 


19.1 NS 


17.9 p< 0.01 18.0 


3000-3499 H 


41.8 


42. i 


41.3 


3500-3999 g 


25.5 


26.4 


27,5 


4000 g + 


7.4 


6.9 


8.0 


< 2500 g 


6.2 NS 


6.5 p< 0.01 5.2 



Table 2.4 

Evolution of Prenatal Caro (National Data) 

1972 1976 1981 

Penentage Percentage Percentage 

Numix'r ot prenatal visits 

<4 15.3 10.6 3.9 

4 35.4 29.1 16.5 

5 -6 27.1 p< 0.01 26.4 p< 0.01 24.7 
7 + 22.- 33.9 54.9 

Hospitalization during pregnane y 

7.3 p< 0.01 13.0 p< 0.01 15.6 



Betamimetics 



Care [)y general practitioner only 



nut j\. !//.;/)/«' 



8.9 p< 0.01 14.7 



K).8p<0.01 8.8 



Table 2.5 
Changes in Demographic Factors 
(National Data) 



1972 1976 1981 

Percentage F'ercentage Percentage 



Maternal age 

< 20 years 9.9 
> 40 years 2.4 



8.5 6.0 p< 0.001 

1.1 0.9 



Number ot f)ri'vious pregnaiu ies 

3+ 18.3 14.1 15.4 p< 0.001 

Previous birth 

< 17 months 21.6 15.4 10.2 p< 0.001 
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Figure 2.1 
Maternity Units Involved in the Study 
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Ttvnds 



Table 2.6 
Evolution of preterm birth rate 
(Crude and Standardized* Rate, National Data) 

1972 197b 1981 

Percentage Percentage Percentage 

Crude rate a.2 6.8 S.ft 

Standardized rate 8.2 NS 7.8 p< 0.05 b.7 

* Shtnd.tfdu.ition of) .JUtV numlxT at prv\ /nu«. pri'i^thUH iv-i. .uui intcn.tl 
iH'hMt'n birth><. 



Table 2.7 

Evolution of Preterm Birth (Hospital Data) 







Year* 






1 


Z 


i 


< 34 weeks 


l.b 


2.9 


3.3 


sponLwt'OUS 


l.S 


1.6 


l.B 


induced 


1.1 


1.3 


1.5 


35 i 6 weeks 


4.0 


4.4 


4.4 


>iponUneous 


23 


2.5 


2.7 


induced 


1.7 


1.9 


1.7 



* Years 1, 2 and 3 gener.illv represent 1984, 19»5, and 
1986. 



Table 2.8 

Evolution of Risk Indicators (Hospital Data) 

Year* 

1 2 2 

Percinitage Percentage Percentage 

Betamimetics Use 21.8 20.5 17.5 

1st visit during 

1st trimester 50.5 45.3 44.3 



Table 2.9 
Preterm Birth Rate (< 36 Weeks) in 





Nordic Countries 








1979 


1980 


1981 


1982 


1983 


t;)enmark 


4.9 


5.0 


4.9 


4.8 


4.8 


Finland 










5.2 


Iceland 


2.6 


2.7 


3.0 


3.1 


3.4 


Norway 


4.9 


4.9 


5.1 


5.0 


5.2 


SwtKien 


4.5 


5.6 


5.8 


5.9 


6.1 



Source: Papiernik, f:., BrcMrt. c;,, ,ind Sp\u\, N. il9H(i}. prevention do b 
ruihi^MKV {jrcnwtur(k\ INSERM. 138. 
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Tlje Etiology and Prevention of 

Low Birthweigbt: 
Cnnvnt Knowledge and Pnorities 

for Future Research 

MiClIAKI. S. KliAMKK, M.D. 

iNTRODUCmON 

In lx)th developing and developed countries, 
low birthweigbt (LBW), that is, birthweight less 
than 2500 g. is a major risk factor for neonatal 
mortality and for subsequent morbidity and 
impaired functional performance.' llie design 
of inten entions to prevent LBW depends on a 
sufficient understanding of its etiologic deter- 
minants. Although it is widely acknowledged 
tliat causality of LBW is multifactorial, there 
have Ix-'en considerable confusion and contro- 
\ersy al^out which factors have inde^x^ndent 
causal effects, as well as the quantitative 
im|iK)rtance of those effects. One of the m;ijor 
reasons for this confusion and controversy has 
Ixx-n a failure to distinguish LBW caused by a 
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short duration of gestation (i.e., prLMiiaturc 
delivery) from LBW caused by intrauterine 
growth retardation (lUGR). 

Prematurity is defined as a gestational age 
less than 37 weeks. lUGR^ which is also referred 
to as small for gestational age (SGA) or small for 
dates (SFD), is usually defined as birth weight 
less than the lOth percentile for gestational age 
for a ^standard" reference population. (It is obvi- 
ous from these definitions that babies can be 
premature or growth retarded without necessari- 
ly weighing less than 2500 g. Thus, while it is 
true that LBW babies are either premature or 
growth retarded or both, the converse is not 
necessarily the case, particularly in well-nour- 
ished populations from developed countries,) 

The distinction between prematurity and 
lUGR is of crucial importance becau.se they dif- 
fer considerably not only in etiology, but also 
in terms of their prognostic significance and 
relative incidence in different settings. 

For example, premature infants are at 
greater risk for dev eloping h\*aline membrane 
disease, apnea, intracranial hemorrhage, sepsis, 
retrolental fibroplasia, and other conditions 
relating to physiologic immaturity. Several of 
these conditions are responsible for the far 
greater neonatal mortality in premature babies. 

On the other hand, U-(iK infants are more 
likely to have deficits in growth, and at least 
>jme of these deficits appear to be permanent. 
As to relative incidence, \ illar and I5elizan have 
analyzed data from 2S developing and 11 
developed regions.- In developing countries, 
most LBW births appear to be due to ITGK. 
whereas in developed countries (especially 
those with the lowest LliW rate), most are due 
to prematurity. Thus, the focus of preventive 



efforts, both in terms of clinical and public 
health policy and future research priorities, will 
differ in different settings depending on the rel- 
ative incidence of prematurity and ITGR. 

Reported discrepancies concerning the eti- 
ology of IHW niay have explanations other 
than the UJGR prematurity distinction, Primaiy 
among the.se is the matter of association versus 
cau.sation; that is, '*marker.s * of LBW versus true 
cau.sal determinants. 

The issue here is not merely the theoretical 
concern for 'Scientific purit\\" Rather, the asso- 
ciation: causation distinction is of considerable 
practical import for improving public health, 
since an intenention will succeed in reducing 
LBW only if it affects a true causal factor. Many 
of the potential determinants are highly a.ssoci- 
ated with one another, and adequate control 
for confounding is thus required to identify and 
quantify their cau.sal effects. Two possible sta- 
ti.stical explanations for the reported di.screpan- 
cies concern the portion of the binhweight or 
gestational age distribution (e,g., middle v, 
lower tail) on which a determinant acts and 
inadequate statistical power in studies with 
.small sample sizes. 

In an attempt to help clarify these issues 
and .synthesize the recent literature, I recently 
undertook a methock)logic review and meta- 
analysis of the l-nglish and French literature 
published Ivtween bro and 19H*.'' .Mihougli 
several issues have been further clarified over 
the last several vears, I believe the results of 
that review .still provide a rea.sonable .synthesis 
of our current .state of knowledge about the eti- 
oiogic determinants of prematurity and U'GR. 
I1ie foHowing section summarizes the methods 
and results of that review . 

3G 
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Sum maty of l97(>-t>4 Reiww 

The 19"^(M^4 review was restricted to sin- 
gleton pregnaneies occurring in women li\ ing at 
sea level without chronic illness. Factors of 
extremely low pre\alence (e.g.. maternal rubella 
infection or uterine malformation) were not con- 
sidered, because ewn though such factors will 
be of great importance to the indi\'idual women 
in whom they occur, they are not responsible 
for a significant portion of lUGR and prematurity 
on a population-wide basis. Also excluded from 
consideration were medical complications of 
pregnancy, such as pregnancy-induced Inper- 
tension, abruptio placentae, placenta praevia. 
and premature rupture of the membranes. In my 
view, such conditions should be considered as 
intermediate outcomes of pregnancy. Their 
inclusion in a multifactorial model of causation 
will inex itably lead to an underestimate of the 
effect of factors whose impact on intrauterine 
growth or gestational duration may operate 
through one of the condiiions. 

After these restrictions and exclusions. i3 
factors (or groups of factors) were left for assess- 
ment. These are listed in table 3T. The literature 
search began by examining the subject catalogue 
of the ^brld Health Organization library for 
books and monographs published since A 
similar search was carried out for rex iew articles 
listed in Index Mcdicns over the same time peri- 
od, These were supplemented b\- a MKDLINK 
computer search for the years Finally, a 

"snowbair* procedure was used, by v\hich each 
article or book chapter located was examined for 
further references published since 19"^(). follow ed 
by the references cited in those secondary 



reports, and so on, Kach reference identified by 
the search was examined for data concerning 1 
or more of the i3 factors. 

Methodologic standards were established a 
prion thv studies of each candidate factor. Tliese 
included such general aspects of research design 
as definition of the target population and study 
sample, description of study participation and 
follow-up rates, clear demonstration of the 
appropriate temporal sequence between the fac- 
tor and outcome, and the use of an experimen- 
tal research design (where feasible and ethical). 
The remaining standards pertained to tiie poten- 
tially confounding \ariables requiring control tor 
nonexperimenlal studies and differed according 
to the factor under assessment, 

.Studies satisfactorily meeting (SM) or par- 
tially meeting (FM) the standards were selected 
for further analysis. SM studies fulfilled the 
majority of the predetermined criteria. FM stud- 
ies gave some attention to rigorous design and 
analysis, but fulfilled less than half the criteria, 
f-or sexeral of the factors, certain standards 
were judged to be of o\ erriding importance in 
assigning an SM or FM rating. Based on the 
studies selected for further anah'sis, each factor 
was assessed for the existence of an indepen- 
dent causal effect on birthweight, gestational 
age, prematurity, and IlXyR. If an independent 
causal effect was judged to be demonstrated on 
the basis of the combined e\idence of the 
selected studies, and sampling variation could 
be excluded as an explanation (i,e.. p< .OS), the 
effect size was extracted from each study. 1-or 
birthweight or gestational age. this may have 
taken the form of the difference in means from 
a nindomi/ed trial or a matched cohort study, 
an adjusted difference derived from an analysis 
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o{ covariaiicc, or a regression cocfficieni from a 
multiple linear regression analysis. For prematu- 
rity and lUGR, the corresponding effect size 
extracted was the relative risk or odds ratio 
adjusted for potential eonfounders by using 
matching, the Mantel-Haenszel procedure, or 
multiple logistic regression analysis. 

The extracted effect sizes were then 
weighted by the study-s{K'Ci--: sample sizes to 
yield an overall estimate for each factor. Finally, 
using available data on the prevalence of each 
demonstrated causal factor in different popula- 
tion groups, etioiogic fractions were calculated 
for prematurity and IlIGR. The etioiogic frac- 
tion (EF), whicl) is also known as the popula- 
tion attributable risk or attributable risk percent, 
is defined as the proportion of lUGK or prema- 
turity in a population that is attributable to a 
given factor. It is calculated as follows: 

KF - P(RR>1) 
P(RR-l) + 1 

where P is the prevalence of the factor in the 
population and RR is its correspofiding relatise 
risk or odds ratk). 

The literature search using the combined 
snowl)all procedure identified a total of 021 
publications. Of these, H9S or 97.2 percent, 
were successfully located and re\iewed. 
Although a majority of the repoils origitiated 
from developed countries in North America and 
western Furope, a large number also came 
from developing countries in Latin America, 
India, Africa, and southeast Asia. The total 
number of factor assessments carried out was 
1,S66. Fven though some of the reports did not 
contain original data bearing on any of the fac- 
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tors, this total far exceeds 895, since many 
reports provided data on several factors. 

Factoi-s with well-established direct or indi- 
rect (i.e., acting via one or niore direct-acting 
factors) effects on intrauterine growth are listed 
in table 3 2. Those with effects on gestational 
duration are contained in table 3.3. In order to 
illustrate tlie quantitative importance of the 
well-established direct determinants, 1 have 
constnicted pie diagrams in which the size of 
the pie slices is roughly proportional to the eti- 
oiogic fraction for each of the indicated factors. 
Figure 31 is the pie diagram for lUGR in a typi- 
cal rural de\'ek)ping countr>^ in which malaria is 
moderately endemic but pregnant women do 
not smoke. Nonwhite racial origin is probably 
responsible for a large proportion of lUGR in 
developing countries with high prevalences of 
black or Indian racial origins. The other major 
factors are poor gestational nutrition, low 
prepregnancy weight, short maternal stature, 
and malaria. It is important to emphasize that, 
of the five leading factors, three may be modifi- 
able in the short term: Gestational nutrition, 
prepregnanc\- weight, and malaria. 

Figure 3.2 shows the pie diagram for a 
developed count ly in wliich ^4() {XMcenl of the 
women smoke during pregnancy. In this setting, 
the most important single factor by far is 
cigarette smoking, This is followed by poor ges- 
tational nutrition and low prepregnancy weight. 
The three leading factors are all potentially 
modifiable, once again, with obvious implica- 
tions for public health intervention. Although 
the owrall size of the pie is smaller than in the 
developing countiy .setting (i.e., the lUGR rate is 
lower), a larger proportion of existing fetal 
growth retardation may be preventable. 
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A pic diagram tor the wcll-cstahlislicd 
direct determinants of prematuriiy in the devel- 
oped countty setting is sliown in figure 3 3. Of 
the five factors with \ve!!-esta!ilished direct 
causal effects, cigarette smoking and low 
prepregnancy weight are modifiable hut 
account for a relatively small proportion of pre- 
mature births. The major message from figure 
3.3 is tliat the majority of prematurity occurring 
in the population remaitis unexplained, hi pait. 
tliis large gap in our knowledge reflects the far 
less intense previous effort in studying gesta- 
tional duration as compared to intrauterine 
growth. Tills has been especiall)- true in devel- 
oping countries. 

Receui Deivlopnients 

Since this as.sessment was carried out. a 
number of studies that bear on prevention of 
prematurity ha\e been published in developed 
countiy settings. Although I have undertaken no 
formal a.s.sessment of the literature appearing 
since 19H-I. I would like to highlight three areas 
in which research lias shown promise for pre- 
venting prematuriiy: (1) Reduction of maternal 
work and physical acii\iiy during pregnancy; (2) 
identification and close suneillance of women 
at high risk for premature dcliveiT; and (3) treat- 
ment of genital tract infection, coloni/.ation. 

The available exidence permits no defini- 
tive conclusions as to whether work and physi- 
cal activity during pregnancy are beneficial, 
harmful, or irrelevant for gestational duration. 
Recent evidenct- does sigge.st that prolonged 
strenuous or stressful v. ork activities. aen)bic 
endurance-type exeai.se continued into the 
third trimester, and upright posture may 
increa.se the ri.sk of preniaturit)'. and that mod- 



erate sport and exercise may reduce it (at lea.st 
among well-nourished women in developed 
countries).' " but further .studies are required. A 
Subconiniiltee on Dietary Intake and Nutrient 
Supplements During Pregnancy lias been con- 
vened by the Food and Nutrition Hoard, 
National .Academy of Sciences, to .synthesize 
the inft)miation available in this area. This cc)ni- 
mitlee should be pulMisliing its report within 
the next several months. [Kditor's note: This 
publication was relea.sed in 1990. It is entitled 
Siithtkm Dnnn}> PiVMnaticy. atid is available 
from the National Academy of Sciences.! 

Another area of intense recent research 
activity concerns identification and close 
suneillance of women at high risk for {irenia- 
ture delivery. The assessment t)f high risk is 
based on niultifetal gestation, uterine malforma- 
ti(m, incompetent cer\ix. or a lii.stoty of previ- 
ous premature birth or second trimester 
abortion. Surveillance has u.sed such modalities 
as frequent peK ic examinations, teaching moth- 
ers to recogni/.e earl>- signs of uterine contrac- 
tions, and. most recently, ambulatory 
tocodynamometry (i.e.. home monitoring of 
uterine contractions using a portal^jle recording 
device). The evidence from inienention .studies 
involving these modalities is inconclusive,'^ 
but .some of the results have been tiuite impres- 
sive anti certainlv' are sufficient to ju.stity further 
research, It should be emphasi/.ed. however, 
that even if effective methods can be devel- 
oped for preventing prematurity in women at 
high risk, the overall impact on a population- 
wide basis will depend on the predictive value 
of the risk a.s.sessment and on the proportion of 
all premature births that occur in women classi- 
fied as at high risk." 



Michael S. Kramer 
ERIC 31) 



Adimices in the Preveutkm of Low Birth weight 



Finally, suft'kicni evidence exists concern- 
ing the possible etiologic role of bacterial vagi- 
nosis and genital tract infection or colonization 
with such organisms as l^reaplasma nrc~ 
alyticum. Chlamydia trachomatis, (Jardncrdla 
ra^iinalis, species of Iktctcroidcs. and other 
anaerobes to justify randomized antibiotic trials 
in women colonized with these organisms in 
the second and early third trimesters/ ' 

Se\'eral such trials are already in progress 
in the United States, including a large multicen- 
ler study supported by NICHD. and the results 
are eagedy awaited. Recent ev idence also indi- 
cates that genital tract infection colonization in 
women with preterm labor is associated with 
failure of conventional tocolytic therapy. 
Further trials siiould be undertaken of broad- 
.spectruni antibiotic treatment as an adjunct to 
routine tocolysis in women w ith preterm labor 
or aipture of the membranes. 



Gi:\i:ii/Vi. MirnioixMxx.ic; Issri:s 

Since a major focus of this symposium is 
inter\'ention .studies — ami. particularly, random- 
ized clinical trials — aimed at reducing the rate 
of prematurity a -d IlXiR. I will conclude this 
paper with a summary of .several ke\' method- 
ologic i.s.sues that ai")ply generally to such trials. 
These i.ssues are: Individual versus group ran- 
domization, blinding and unblinding. the effect 
of participation on outcome, .selectix e .subject 
participation, and comj")liance. 

Individual rcrsns Cinnip Raudimiizatiofi 

Random allocation of treatment to each 
subject ni;ixinii/cs the likelihood thiit ticutniciil 



assignment remains unpredictable by cither the 
subject t)r the investigator. It also lends to result 
in groups which are similar for both known 
and unknown susceptibility factors that could 
otherwise confound the treatment effect. Thus, 
randomization of individual subfvvis is a prime 
desideratum for a methodologically sound clini- 
cal trial. For some types of intenentions, how- 
e\er, random assignment by individuals can 
actually be detrimental because interaction 
between subjects may lead to consecjuenl "con- 
tamination'' of the intenention, and. hence, a 
biased comparison. 

For example, randomizing half of the 
women within a given work setting to a change 
in posture or position during work (e.g., by 
allowing them to sit rather than stand while 
performing cenain tasks) or to a shortening of 
the work day is likely to lead to a ^spill-over* 
effect to the other half of the women woi^king 
in the same setting who are randomized to the 
control intervention. The result would be a 
diminution of the difference in the treatments 
receiwd b\- the two groups of women and the 
possibility of a false negative result. In such sit- 
uations, where relatively closed, naturally 
formed groups are capable of modifying the 
intervention allocated to individuals within 
those groups, group randomization appears 
preferable to the randomization of indi\ idual 
subjects. 

I'nforiunately, group allocation carries 
some hazards not inherent in the individual 
approach. Since indi\ iduals within a group can- 
not necessarily be regarded as independent 
from one another, the effective sample size is 
reduced by the extent of within-group depen- 
dence. Ideally^ the solution to this problem is 
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to Ixusc the stalislical analysis on the number of 
work settings (e.g., eompanies or factories) 
rather than on the number of indix idua! 
women, Because of the large number of work 
settings required in such studies, howexer. this 
strategy will often be infeasible. 

A more practicable approach would 
invoKe the use of a pre-inteiAention stud\' to 
demonstrate that individuals in two or more 
different work sellings experience similar binli- 
weight and gestational age distributions before 
institution of the intenention. Fcjuivaleni pretri- 
al results increase the plausibility that any dif- 
ferences in outcome that occur when those 
work sellings are exposed to different interv en- 
tions during the actual trial are attributable to 
the intervention, rather to potentially confound- 
ing differences between the different settings. 
The randomized inier\'entions could e\en be 
introduced in selected settings sequentially o\er 
time so that efficacy could be exaluated via 
before and after comparisons, as well as con- 
current comparisons between intenention and 
control work settings. 

Blinding and I nhlin(li}ii> 

Blinding of stud\' subjects and obserNers 
(i.e., double blinding) is highly desirable in 
phicebo-cont rolled interv entions in\ oh ing 
drugs. Such a design is cleady feasible for such 
interventions as placebo controlled antibiotic 
trials. It is obviously infeasible, however, for 
reduction in physical acli\ ity or ambulators- 
monitoring of uterine contractions. For the lat- 
ter types of intenentions. obser\ers involved in 
assessing gestational age and birthweight can 
usually be kept blind, but the women them- 
selves cannot. 



Mothers' knowledge of the group to which 
they have been assigned can ihcn lead to a 
l^iased treatment compari.son. This is especially 
true when the compaiison is one of interxen- 
lion versus no intervention. Mothers who 
receive the intervention will obviously be 
aware that they are among the "chosen. " and 
this awareness may create a feeling of speeial- 
ness thai can exert a profound (and uncon- 
trolled) placebo effect. 

Although subjects in these types of inter- 
\ention studies cannot be kept blind to ihe 
actual intenention they receive, they can atid 
should (when elhically defensible) be kept 
blind to the intenentions being compared and 
to the study !»ypothesis. Placebo-type control 
intenentions can Iv designed in ways to facili- 
tate this type of blinding. For example, women 
enrolled in a trial to assess the effect of reduc- 
tion in maternal energy expenditure could be 
asked to participate in a study of work 
changes. CHianges in work activities would be 
implemented in both intervention and control 
groups, w ith the former changes focusing on 
energx-reducing maneuvers and the latter 
in\ol\ ing other changes not expected to reduce 
maternal energy expenditure. In this example, 
blinding would be relativeh easy to maintain, 
as long as the two .study groups worked in dis- 
tinct geographical .settings. 

l:/fccl of IhirticifunUni f/;/ Ontannc 

Stud\- participation can change behavior. 
e\en in the control group, and the behavioral 
change itself may affect the outcome under 
study (this is known as the Hawthorne effect). 
It .seems likely that the feeling of .specialness 
attendant upon panic-ipation in an interwtition 
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study might ilscU' ha\L a beneficial effect on 
certain outcomes. Study participation might, for 
example, scrxe as a form of social support and 
thus mitigate the effect of stress, thereb}- reduc- 
ing the risk of premature deli\er\-. Because the 
potential magnitude of the benefit of the inter- 
vention may be limited (the ceiling effect )» the 
end result may be either a smaller treatment 
difTerence or no significant difference, and thus 
a false negaiixe result concerning the effecti\ e- 
ness of the interx ention. 

If possible, investigators should attempt to 
keep study subjects unaware that they are 
being studied, or at least unaware of the main 
outcomes I>eing compared. For most types of 
inienentions, however, keeping .study mothers 
in the dark will not be ethically defensible. In 
those cases, the potential for a Hawthorne 
effect should acknowledged by the stud\*s 
investigators, and inferences should be mitigat- 
ed accordingly. 

Selcctiiv Siihjcct I^irticipatia}! 

In general, participation rates tend to be 
lower in intervention studies than in ob.serx'a- 
tional studies. Although stati.siical power can be 
maintained by approachitig additional women. 
tho.se who agree to participate niay be c|uite 
different from those who do not. rnfortunately, 
therefore, the .study's findings may not be gen- 
erali/.able to all mothers who are eligible to 
receive the interxention in the real world. 

hne.siigators should make exeiy effort to 
keep track of, and include in all resulting publi- 
catk)ns, both the inimbcrs and relevant charac- 
teristics of all women w ho accept and decline 
participation. The ciiaracteristics of importance 
are those that, independent of the inten ention 



under study, can affect the susceptibility to 
develop ll'GR or prematurity. Socioeconomic 
status, age* parity, height, prepregnanc>' weight, 
cigarette smoking, and alcohol consumption 
are examples of the types of characteristics that 
should be considered. 

Compliance 

Many of the intenentions currently under 
investigation for prevention of low binhwcight 
in\olve some effoit by .study women to comj^ly 
with the assigned inten'ention. To the extent 
that women do not comply, differences in out- 
come between the interxention and control 
groups will be correspondingly reduced. Once 
again, this can lead to false negati\e inferences 
about the inter\'ention\s efficacy. In\estigators 
should routinely include strategies for .stimulat- 
ing and maintaining subject compliance, as 
well as measuring its extent. Monitoring of 
compliance could involve pill counts or tracer 
labels detectable in urine for interventions 
involving medication, or onsite ob.serxations for 
such inter\'entions as reduction in maternal 
work physical activity or recording of uterine 
contractions. 

The main statistical analysis for any of 
these interxention studies should be ba.sed .>n 
the intention to treat, that is, a comparison of 
all women (or groups or otlier units of random- 
v/.y a) randomi/ed to the two study groups, 
not just tho.se who comph\ A second*ir\ analy- 
sis comparing tho.se subjects with good compli- 
ance, howewn can suggest what the potential 
biological efficacy of the intervention is and 
point to efforts required in future trials to 
achieve the compliance necessary to denion- 
.strate oveniU treatment effect ixene.ss. 
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Future inlencnlion studies should focus 
on modifiable factors of potential quantitative 
importance for which the evidence of causal 
impact on prematurity or IVGK is inconclusive. 
In developing ctnintries, the emphasis should 
be on preventing lUGK. Based on current 
knowledge, one promising intervention con- 
cerns reduction of strenuous maternal work 
during pregnancy, particularly in women with 
poor prepregnancy or gestational nutrition. 
Improved prenatal care (in terms of timing, fre- 
quency, or content) should l)e another high-pri- 
ority target. Iiecau.se a few studies have sliown 
a beneficial effect of folic acid supplementa- 
tion, further randomized trials in women with 
folate-deficient diets should also he undertak- 
en. Although tlie av ailable evidence concerning 
iron deficiency and anemia indicates no signifi- 
cant effect on intrauterine growtli, additional 
trials of iron supplementation in anemic or 
iron-deficient women may be neces.saiy to rule 
out such an effect. Other intervention trials 
might involve supplementation with other vita- 
mins or trace elements (e.g., calcium or zinc) 
aiid reduction in exposure to indoor smoke. 

hi developed countries, future research 
should focus on preventing prematurity. The 
mo.st promising avenues to pursue at this time 
include reduction in strenuous or stre.ssful 
maternal work and physical actixity, monitoring 
of uterine contractions in women at high risk 
for premature delivery, and treatment ot 
women with bacterial vaginosis or colonization 
l^y certain genital tract pathogens. 

In both developing and developed coun- 
tries, these research priorities present 
formidable niethodologic and practical chal- 



lenges. A randomized trial design should be 
used whenever feasible and ethical. As I have 
di.scussed, however, the vagaries of human 
behax ior, especially during a period as p.sycho- 
logically sensitive as pregnancy, can affect trial 
participaticm, ct)mpliance, blinding, and out- 
come. Thus, a study's use of this design does 
not neces.sarily confer certainty on its conclu- 
sions. The planning, execution, and analysis of 
inter\ention .studies to prevent low birthweight 
prt)vide great scope for creative .science and 
high hope for imi^oved public health. 
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Statistical Findings: 
7he Etiology^ and Prevention of 

Low Binh weight 



Table 3.1 

Factors Assessed for Independent Causal Impact on intrauterine Growth and Gestational Duration 

A. Genetic .inf/ Constitution.}! F.u tors 

InMnt Sex- Racial/Ethrm Onm' MMvrn.\ t leighf Materrnil ITepregnancy Weight^ M.tornal Ho,n(Kiyn.>mics 

Paternal Height and Weight* Additional C",enetic Fat t()r> 



B. Demographic and Psychosoci.^l F.u tors 
Maternal Age' Stxioetonomic Status Marital Status Maternali'sycholoRic factors 



C. Obstetric / at tors 



Parity* mrth or i'rt-gnanc v interval Sexual At tiv.ty Intrai.terint' Growth and Gestational Duration in Pnor Pregnancies 

In Utero txposure to Diethylstillx.trol'^ i'nor Indue ed A[K,ni(,n ^ Pr.or Stillbirth or Neonatal Death 

Prior InUTtiltty t'^or Spontaneous Alxmion^ 



Nutritioniil F.Ktors 



Gestatumal Weight Gain' V.tan.n B, Gabric Intake- Energy E^^>end.tu^e. Work, and Physical Activity 

Protein Intake/Status iron and Anen.a f t,lit Acid and Vitan.n B.. Calciun. Phosphorus, and Vitamin D 

Other Vitamins and Irat e Llements Zinc and Gopper 



E. Mdtern.}l Morbidity During Pregnancy 
General Morbid..v and Lpisod.t tllnes.' Malaria' Ur.narv Uac, lnu-ct,on Ger.ital Tract Intecticn 



!,;a;!tl/ 1;,/. pm. I mv. .,,10^ >n,,,kc. ,.>n-r.,l nnuMits. ,na/arM. . .n.,;,n,. MM , 



t C^Mi-ihiHl indirca di'tcrmm.mt:< at mttMtvtmv /^f<n» ih nn ludv nwtcrnji .md n<k khs. <>m:">K sf,)ft/s, 

. r.u u>r. ..ith nrll-c.UlM d,.. t < .n,.d mp.H , on ,c.UUnn.l du,,Uon .u hde ;«.V>r.,.an. v ^u^n^ht. pnur pn.nun,nn . pnor .p.nUn.au. .I.n- 

turn, in ult'fo dit-tl}\ l-'lill\">trvl cxfrnsun: ,tnd ii^.ircttv smoking. 
II r.H tor, ncll-i-^tMishcd »u/m. t c inuKU t an ^vsMn:n,l dur,„on inc ludr m.,U'n»l .wd uh. nnnmu .Utu^. 
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Figure 3.1 

Relative Importance of Established Factors with Direct Causal Impacts on lUGR In a Rural 

Developing Country with Endemic Malaria 



E.I Gsnerai nioftidity A.6 Small paternal size, other 



A.7, C.4 Maternal LBW 
and prior LBW history 



C.1 Ppmiparity 



A«t Female sex 



E.2 Malaria 




A.2 Non-white race 



D.I, D.2 Low caloric 
Intake or weight gain 



A.3 Short stature 



A,4 low pnapregnant weight 



Figure 3.2 

Relative Importance of Established Factors with Direct Causal Impacts on lUCR In a Developed 
Country Where 40 Percent of Women Smoke During Pregnancy 

E,1 General morbidity 



Other 



A.7, C.4 Maternal LBW 
and prior LBW history 



A.2 Non^whlte race 
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Figure 3.3 

Relative Importance of Established Factors with Direct Causal Impacts on Prematurity in a 
Developed Country Where 40 Percent of Women Smoke During Pregnancy 
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Stress and Si'pport During 
Pregnancy: What Do Voey Tell Us 
About Low Birthumght? 

JKAWI- BK(X)KS-GI NN. PH.D. 

iM-RODUCrnON 

Tile remarkably high incidence of low birth- 
weight births in the I Inited States over the past 
25 years reiiiaias veiy niuch a puzzle. While 
tinielv antenatal care is associated with IxHter 
biithweight outcomes, the increases in the pro- 
jX)rtion of women receiving early care in the 
last two decades have not resulted in compa- 
rable declines in the low biithweight rate, hi 
addition, race differentials in the pro{X)rtion of 
low birthweight have not changed during this 
liistorical ix'ricKl (there is a 2:1 ratio lx!tween 
blacks and other racial and ethnic groups).'" 

It is estimated that {xn-haps 40 percent of 
the \ ariance in k)W birthweight births is due to 
environmental and psychoscxial factors (The 
Institute of Medicine 1985 report identified 
health behavior, psychosocial and physical 
stress, demographic conditk)ns, and toxic expo- 
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sure as principle nonmedical risk factors)/ To 
solve the puzzle, then, we need to know whicli 
environmental and psychosocial events are 
contributing to low l^rth weight; how physio- 
k>gical. environmental, and psychosocial condi- 
tions each contribute to pregnancy outcome in 
a relative sense; and what the links might he 
between environmental events or psychological 
states and subsequent physiological changes 
leading to early la!x)r. 

Tile focus in this chapter is on which psy- 
chosocial e\ ents are important, rather than how 
they actually might initiate eady lalior or v\hat 
they contribute over and alx)ve medical factors. 
Direct proximate links between psychosocial 
factors and actual physiological consecjuences 
haw not been studied in great detail." Most of 
the studies conducted to date center on health 
behaviors who.se affects are believed to he 
cumulative in naurc (e.g., smoking. jX)stponing 
antenatal care, and eating fH)orly); psycho.social 
•States that are thought to influence the preg- 
nant woman o\er a relatively long period of 
time (e.g.. anxiety, depression, and stress expe- 
rienced due to negative life events); and env i- 
ronmental events that are chronic (e.g.. 
poverty, low le\el of education, and crowded 
li\'ing conditions). Since the human fetus is 
believed to be relatively protected (at least pri- 
mates .seem to be less influenced by negative 
environmental conditions than are rodents)." " 
continuou.s exposure to a negative condition is 
thought to be necessary for a poor pregnanes' 
outcome. Indeed, the possible effects of .shon- 
term stre.s.sors in addition to chronic sires.sors or 
multiple negative life events on the long-term 
mental and physical health of the po.stpartum 
human are ju.st beginning to be .studied."'" 
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Fi\c issues arc addressed in this chapter: 
(a) the commonly held beliefs about psychoso- 
cial contributions to poor pregnancy outcome, 
particularly as they relate to anxiety, stressful 
life events, and social support; (b) the associa- 
tion of these psychosocial factors with health 
behavior; (c) the impcmance of considering the 
context in which these health behaviors and 
ps\ chologic al factors occur, especially with 
regard to ctiinicity and social class; (d) the use- 
fulness of different models for studying the 
effects of health beha\iors and psychosocial 
factors simultaneously; and (e) the implications 
of both beliefs and conceptual models for the 
types of pre\entati\'e programs that haw been 
and might be initiated. 



vSmiXS AM) S(X:iAL Sn^POKT: 

KR-T:cri> ON Phix aancy OrrcoMH 

1'he following assumptions permeate the 
popular and clinical literature about pregnancy: 

• Anxiety and emotional distress during preg- 
nancy result in poor pregnancy outcomes. 

• The occurrence of negative life e\enls, and 
the stress associated with coping with such 
e\enis, negati\ely influence a pregnancy. 

• .Social support acts as a moderator, or as a 
buffer, from the untoward effects of .stressful 
life experiences and emotional dysfunction. 

• Hmotional cK.sfunction and stress have direct 
effects on pregnancy outcomes (via some as 
yet not-well-specified physiological path- 
ways) over and above health behaviors, 
sucli as smoking, nutrition, and exercise. 

Stress and Sup/kifl During Prc^fufncy 
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• Persistent raee differences in neonatal out- 
conie are accounted for in pait by the fact 
that blacks are more likely to live in poverty, 
have li\es that are more stressful, have expe- 
riences that are more difficult and anxiety- 
producing, and have fewer available social 
supports (both formal and informal). 

Results linking obstetric and neonatal out- 
come to emotional states, negative life events, 
and scKial support will Ix.' reviewed separately.'' 

It is important to realize, however, that all 
three factors are as.sociated with current notions 
about stress. The physiological effects of emo- 
tional distress or upset have been document- 
ed.'"' Often, emotional up.set is presumed to 
be caused by negati\e life e\ents and amelio- 
rated by social support. 

Stress is often considered to occur when 
an individual is confronted with an e\enl (a) 
that is perceived as threatening; (b) that 
requires a novel response; (c) that is seen as 
important (i.e.. demands a respon.se); and (d) 
for which the individual does not have an 
appropriate coping respon.se available.'"' Stress 
has been associated with physical illness as 
well as negati\e emotional states. Stress is 
believed to influence illness via changes in 
neuroendocrine functioning, immune .system 
responses, and health behaviors. Thus, stress 
might influence pregnancy outcome directly (in 
terms of piiysiology ) or indirectly (in terms of 
health behavior). 

It has been liypothesized that .social sup- 
port ameliorates these effects at different points 
between the appraisal of an event as stressful 
and a physical illne.ss. As illustrated by Cohen 
and Willis,'* .social support may alter the indi- 



vidual's initial determination that an event is 
indeed .stressful, thereby helping the individual 
cope successfully, so that the event is not per- 
ceived as .stre.s.sful (.sen: figure 4.1). In addition, 
.social support may alter the individual's behav- 
ioral or physiological respon.se to an event 
actually pe 'ceived as stressful. Support may 
help individuals regulate health behaviors, 
lessen their respon.ses to .stress, or help soh'e 
the prt)blem.'^"' 

AfLxiety ami hlmotUnial Distress 

The idea that emotictnal upset is a.s.sociated 
with p(X)r pregnancy outcome has a time-hon- 
ored hi.story. Folk wisdom has linked .stress in 
pregnancy to almormalities in neonates as 
described in the Old Testament, by Greek 
physicians, and in the writings from the Middle 
Ages to the present.'*' Currently, associations 
between emotional .states and ob.stetric and 
pregnancy outcome have lx.*en examined, with 
a number of the.se .studies being reviewed 
recently by I.stvan' and earlier by McDonald.'"' 
Typically, this literature has fcKu.sed on anxiety, 
and, to a lesser extent, on depression, anger, 
and ho.stiliiy. In the 195()s and l%()s, non.stan- 
dardized measures of anxiety were often used, 
making it difficult to make across-study com- 
parisons. In addition, most studies have 
focu.sed on the more tniit-like (i.e., presumably 
more .stable and enduring) aspe'cts of anxiety 
and emotional upset, rather than on the more 
situation-mediate-d aspects of anxiety (i.e., pre*- 
sumably less continuous or enduring). This is 
.surprising, given that the folk wisdom u.sually 
mentions emotional di.stress cau::ed by a .specif- 
ic situation and that theories such as that of 
Se> le consider short-term stres.sors as well as 
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long-lerni adaplalion u> difficuli situations. 
Finally, sonic (hut not all) studies arc prospec- 
tive in nature. In reirospeetixe studies, it is 
quite likely that women with preterm infants 
will reinieipret past ewnts or emotional states 
as having been more stressful.^' No studies 
have followed a sample of women prior to 
conception through pregnancy and deliver\'. 
Thus, no baseline data exist with which to 
cotiipare levels of anxiety during pregnancy, or 
prepregnancy differences between women who 
report high and low levels of anxiety during 
their pregnancies, l-ven studies of changes in 
anxiety throughout the pregnancy are rare. 

With these caveats in mind, what do the 
studies (focusing primariK' on the prospccliw 
ones), tell us about the belief that emotional 
upset affects j')oor obstetric outcome? The two 
studies conducted in the H^'SOs- ' did not sup- 
port the thesis and indeed, if anything, provid- 
ed evidence of the opposite (that is, anxiety 
was associated with better obstetric outcome). 
Of the nine studies re\ iewed by istvan' from 
the I96()s, seven reportetl some e\ idence of link 
between anxiety and poor obstetric outcome 
and two did not.-"" By the ly^Os. when more 
standardized scales were being used with 
greater freciuency. of six studies (excluding 
those with \'er\' small samples), two provided 
confirmatoiy" and four had discomfirmatory 
finditigs, Two studies from the 19SOs iowvaJi 
no significant direct links/ " Of particular inter- 
est is the stud\' of Beck and colleagues/" who 
assessed state rather than just trail anxiety and 
found no associations with obstetric outcome 
during the third trimester. A measure taken just 
before delisery, however, was associated with 
length of labor. Thus, of P) studies, 9 report 
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ex idence for the commonh* held IxOief, and ll) 
do not. 

Turning to neonatal, rather than obstetric 
outcomes, the folk wisdom is comparable. 
Indeed, the assumptions about links are sub- 
stantiated in the nonprimate literature, In most 
(but not all) studies of rodents, emotional stress 
(as inferred by en\'ironmental conditions such 
as crowding, and exposure to light, heat and 
noise) is associated with poor neonatal out- 
c.)me (i.e.. prematurity and low hirthweight). 
The human literature is less conx incing. Onh* 
looking at prospectixe studies, three haxe 
reported positix e associations* ' and eight 
haxe not,"-- ' All of these studies used 
birthxveight or Apgar scores as their neonatal 
outcomes. 

In brief, the commonly held beliefs about 
maternal emoticmal upset, at least xvhen 
assessed as anxiety, are not validated by the 
cuiTcnt literature. While more support exists for 
links xvith obstetric than neonatal outcomes, 
the most recent studies using standardized 
measures of emotional distress hax e not alxxays 
supported the conclusions reached in the 
obstetric outcome literature of the I9()()s. 

Stressful f ife Ei ents 

The occurrence of man\' lii'e ex ents is 
believed to constitute a stressor xvith implica- 
tiofis for emotional and physical xvell-being. 
Indeed, events such as the illness or death of a 
spouse, child, sibling, or parent, as well as the 
occurrence of man)' events simultaneously or in 
a short period of time, haxe been associated 
\x ith many illnesses, either as an etiological or 
an exacerbating factor/- Recent xvork has doc- 
umented changes in immunological and corti- 
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sol functioning in the aficrmaih of ncgaiivc 
events."*" In addition, the occwUTcncc of multi- 
ple life events as well as chronic stress often 
associated with some life events and conditions 
has been shown to place individuals at 
increased risk for decrements in well-being.'*'*'^ 
A huge body of literature exists exploring tlie 
conditions under which multiple life es ents are 
likely to be detrimental and to buffer the indi- 
vidual fiom untoward effects. "*"' 

Research attempting to demonstrate links 
between negatixe life e\ ents and obstetric out- 
come is not as extensive as that on emotional 
distress, possibly because most of the theoreti- 
cal work on life e\ents is fairly recent. Of the 
six studies reviewed that looked at obstetric 
outcome, results are irired. looking at ^silua- 
tional" stresses (perhaps the precursors to neg- 
ati\e life events). Orimm and Venet found no 
associations with obstetric outcomes.-" In the 
1970s, several studies found positive associa- 
tk>ns, but only when considered in relatk)n tn 
social support/^'''' The findings from these 
three studies are difficult to interpret, howexer, 
and caution should be taken in considering 
them as confirmaloiy." In addition, two recent 
studies either reported no association or a 
"marginal " one/'''' 

In four prospective studies focusing on 
neonatal outcome, an association between neg- 
ative life events and neonatal status (i.e., low 
hirthvveight or premature contractions and or 
deliveries) was found in two;'"' a mediated 
effect was found in the third, where lite events 
were associated with a "sense of permanence." 
wliich in turn was negaii\ely associated with 
neonatal problems; ' and no effect was Umm} 
in the fourth/' In three retrospective studies. 



two repone(? associations be*tween negative life 
events and prematurity.'"" In brief, the litera- 
ture is inconclusive with respect to associatunis 
between negative life events and poor out- 
comes/ 

Social Su/)p()rt 

The availability and use of social support 
buffers the individual from the possible delete- 
rious effects of negative life eNents.'"' Indeed, 
some research validates this claim, even though 
ciuestk)ns have been vaislxI as to whether what 
is being measured is a direct effect of life 
events upon social support or an interactk)n of 
events and support/" In acklition, social support 
may affect psychological state (and, by infer- 
ence, physiological stale) directly, rather than 
through interacticMi with life events. 

It is commonly believed that social support 
protects the pregnant woman or neonate from 
the untoward effects of stressful life events or 
emotional distress. Perhaps the most often 
cjuoied study is that of Nuckolls, Clas.sel, and 
Kaplan,' in which the occurrence of negaiix'e 
life exents and the availability of social support 
were assessed. While neither was associated 
with obstetric outcome, of the women who had 
a number of life changes, those with low social 
support were more likely to have obstetric 
problems than those who had high social sup- 
port. This study has been widely cited as e\ i- 
dence for the importance of social support for 
buffering the j)regnant woman against the pos- 
sible negativ e effects of stressful life ev ents. As 
Istvan points out. howe\en the result was 
Ixised on a difference of fi\'e cases Ixiween the 
two groLips, and few studies ha\e appeared in 
the literature that have replicated the original 
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finding. In one, which was a retrospective 
study, an interaction Ixrtween lite chanj»e and 
complications was found; specifically, high life 
clianges and low scKial supfX)rt were associat- 
ed with neonatal problems (low life changes 
and low social support were inexplicably asso- 
ciated with labor and delivery problems, how- 
ever)/'* In another, duration of support was 
associated with neonatal cotnplications, both 
directly and indirectly.'" 



HH^VLTH BhII/WIOR and S'lTiluSS 

In the discussion to date, and in almost all 
of the studies just reviewed, no consideration 
has been gixen to possible associations 
l^etween psychosocial factors and v/omen's 
health-related behavior. The implicit {')remise is 
tliat they affect pregnancy outcomes directU', 
\'ia physiological processes related to stress. Ati 
alternative possibility is that they play an indi- 
rect role, operating through health behavior, 
That is, emotional distress, social support, and 
negative life events might influence women's 
compliance with health regimes, or at least ma\ 
co-occur with particular health behaviors. I'or 
example, in the study by Newton and Hunt. S i 
life events were associated with low birth- 
weight, but this correlation was not significant 
after controlling for cigarette smoking. In 
another study demonstrating a link between life 
stress and prematurity, the mothers of preterm 
infants were more likely to smoke and drink 
than the mothers of term infants (unlbrtunalely, 
the effects of substance use in mediating the 
original association were not examined). 

hi a study of SOO disadvantaged minority 



women in Harlem who were first seen during 
their first or Si'cond clinic visit, a somewhat dif- 
ferent tack was taken. No differences in the 
proportion of k)W birthweighl births were seen 
for schooling, work, maternal age, or psychoso- 
cial factors such as stressful events, social sup- 
port, and emotional functioning, while smoking 
and adequacy of care were associated with low 
birthweight. hidirect effects were found, how- 
ever, as smoking status was assoeiated with the 
women's adecjuacy of prenatal care, stressful 
e\ents, .stKual support, mental health, and prior 
adverse pregnancy outcome." ^ Current smok- 
ers were less likely to have adecjuate care in 
the ciuTcnt {pregnancy and more likely to ha\'e 
experienced a prior adverse neonatal outcome 
than nonsmokers. They had experienced fewer 
negatiw life events than nonsmokers; however, 
they were less likely to he living with a hus- 
band or bo\'friend (see 1 able i. 1 ). 

In brief, previously documented associa- 
tions betwt^en psychosocial factors and birth- 
weiglit may be mediated l;y health beliaviors. 
That is, social support and emotional function- 
ing ma\ infiuence health behaviors such as 
smoking and prenatal care, whicli in turn influ- 
etice pregnanes* outcome. In addition, a differ- 
ent mix of psychosocial factors may be relevant 
for different health behaxiors: for exanii)le. in 
the aboxe-mentioncf ! studx , the psychosocial 
correlalcs of timing of antenatal-care onset were 
MHiiewhat different than those for smoking. 



CoviKiHi nioNs OK KrHNicri'^* AND I^)\^:R'^' 

Thus fan ethnicity and poverty ba\e not 
been considered, e\en though both are known 
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to he associated with low hirtliwcight l^irlhs 
and hi)th fonii the context in which a number 
of psychoscK'ial conditions cKCun For example, 
the (Kvurrence of negative life events is associ- 
ated with emotional and physical well-lving/"'^^ 
In addition, undesirable life events are more 
prevalent in the economically disadvantaged, 
the poorly educated, the female, the young, 
and the unmarried/'^ Not only are certain 
groups likely to experience negative events, 
but these very same groups are more vulnera- 
ble to them: that is, they will Ix' more likely to 
exhibit psychological disturbance when con- 
fronted with negative events, as Kessler has 
suggested.*' *■ 

Such vulnerability may be due, at least in 
part, to the unavailability of resources, as 
demonstrated elegantly in several studies, 
where the joint occurrence of many stressful 
events and low social support are more predic- 
tive of psychological distress than either one is 
separately/'"'"* One study has demonstrated this 
interaction in pregnant women: high support 
and personal control reduced the impact of 
negative life events significantly/ ^ Another 
approacli to considering the import;uice of race 
and poverty as possible mediators, or as code- 
terminants of psychosocial functioning, consid- 
ers high-risk populations. Demographic 
characteristics, such as race, age, and educa- 
tion, and risk factors on a population-wide 
basis, may lose some of their discriminatory 
power within low-income groups. That is. 
increased risk may be confounded with disad- 
vantage, I'or example, in the Harlem study, no 
associations were found between birthweight 
and the traditional demographic risk factors 
such as maternal status, education, occupation- 



al status, and ethnicity (Hispanic and black). 
Thus, the risk associated with these factors may 
be more generally due to poverty status. In 
addition, few or relatively weak associations 
betweeti birthweight and psychosocial factors 
were found. This may be because poverty con- 
fers increased risk for lx>th environmental stress 
and poor pregnancy outcomes.'^' 

A final approach involves the possibility of 
interactions between .soeiodemographic factors 
and health behaviors. In one study, l')lack 
mothers with preterm deliveries had more med- 
ical and social conditions than those without 
preterm deliveries, but the .strongest medical 
predictor, hemocrit values, was associated with 
social risk factors (e.g., being unmarried, a 
teenager, on welfare, or having a low level of 
education). The authors suggest that combina- 
tknis of medical and soeiodemographic factors 
are most likely to be predictive of preterm 
deliver)' and that models iticluding .such combi- 
nations are more likely to reduce the black- 
white differences than models of soeio- 
demographic conditU)ns alone. 



MoDia.s ro S itdv 

PsvcHoscxiAi. FAcrroKs and Hi-:;\i;m BKUAx ioiis 

It is important to consider the conceptual 
models that are implicit in the .studies conduct- 
ed to date. Indeed, one of the shoncomings of 
the literature is that simple, direct-effects mod- 
els are usually tested, even though the phe- 
nomenon under study is belter repre.sented by 
mediated or indirect-effects models. We also 
need to consider whether relations are best 
eharacteri/ed as linear, cumulative, or threshokf 
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At least fi\'c models arc rcle\anl (sec 
Figure 4.2). 

L The first is considered a simple, direct- 
effects model, where the links between social 
support, emotional distress, and life e\ent.s on 
the one hand and poor pregnancy outcome on 
the other are examined. Most of the studies 
conducted to date have relied implicitly on this 
model 

2, The second, a .somewhat more complex 
direct -effects model, as.sumes that interrelations 
may exist among the psychosocial factors; the 
Turner and Noh^' study is an exemplar. 
Interestingly, of the more than 20 studies 
reviewed that considered both emotional dis- 
tress and life c\enls, none considered how the 
two might be related. 

3. The third model builds upon the second 
by adding sociodemographic factors into the 
equation. This is important because, as indicat- 
ed earlier, subgroups differ with respect to their 
experience of social support, life events, and 
emotional distress (these conditions not being 
equally distributed across the population), and 
those subgroups at highest risk for stressful 
events may be the very ones with fewer 
resources available to cope with such events. 

k. Tile fouilh model extends this mediated 
model to include health behaviors. Health 
behaviors and psycho.social factors are hypoth- 
esized to intei*act with one another and to be 
associated with poor pregnancy outcomes. An 
example is the work by Newton and associates, 
in which cigarette smoking and life ev ents were 
associated, with both relating to poor neonatal 
outcome. When controlling for smoking, the 
association between life events and outcome 
disappeared. 



S. The fifth model differs from the foiulli 
in that psychosocial factors are assumed to 
affect pregnancy outcome via their influence on 
health behavior; no direct effects of psychoso- 
cial factoi>^ are hypothesi/ed. For example, the 
Harlem study found psychosocial factors not to 
be related to low birthweight. but to be associ- 
ated with smoking and timeliness of antenatal 
catv, which in turn intluenced k)w biithweight. 

Not only do investigators need to be 
explicit about what model they are testing and 
believe to best represent the links between 
pregnancy conditions and outcome, but the 
shape oi' the hypothesized associations must be 
considered. Generally, the illustrations in Figure 
2, like most of our models, are cast in linear 
terms. M least three other curve shapes must 
b'.' considered — the cuivilinear, the interactive, 
and the weighted. With respect to life changes, 
a linear a.ssocialion would imply that a cumula- 
tive model may be operating; that is, as addi- 
tional life stressors occur, they increase the 
probability of poor outcome accordingly. luich 
life event, therefore, has the .same weight. A 
curvilinear association (depending on the 
shape) might suggest that a threshold model 
could be operating. That is. a link between life 
changes and poor outcomes would tiot be seen 
until a critical number of life changes had 
occurred. An internet ive association (adding in 
life changes scfxiralely as well as adding in the 
interactions among the changes), if tested for 
and found, would suggest a more complex, 
multilevel model. That is, life changes would 
not be influencing pivgnancs outcome in a 
cutiuilative fashion, but different events, in 
combination with others, would be most pre- 
dictive. I his is in essence the type of model 
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used in a few studies reviewed, alllioujih these 
were examining links between life events and 
soeial support, rather than different life 
events/''-^' A weighted model would assign 
different weights to life ehanges, making the 
assumption that some evetils are more likely to 
be stressful than others: these weights would 
then be used, either in a eumulative. threshold, 
or interactive model (sociological literature sug- 
gests that links between stressful events and 
mental well-being are noi altered appreciabh* 
by using weighted instead of unweighted sums 
of life ev ents). 



iMinjCA'noNs i-x)R Pri:\ KvnoN S'nunxuKs 

The t> pes of pre\entati\ e sei^ ices offered 
to pregnant women and the subgroups who 
are provided services are intluenced by beliets 
about the effects of social support and stress on 
the pregnant women. In addition, the \\a\s in 
which stress and social support are thought to 
affect pregnancy will iniluence how a program 
is St 111 ctu red. 

I'VlK's ofserriccs 

Types of sen ices might be different if the 
prov ider thought that p.sychosocial factors influ- 
enced low binhweight directh* or indirectly. \ ia 
healtii behavior. Several programs offer social 
support to pregnant women in the belief that 
support may buffer tlie wonian from the unto- 
ward effects of stressful life esents. In some 
cases, the implicit goal seems to be ameliorat- 
ing emotional distress: in others, minimizing 
the effects of life changes. If interactive or 
Iniffering models are found lo be applicalMe to 



low birthweight, then these strategies are likely 
to be effective. Other programs offer social 
.support with the expectation that women will 
become more adept at managing stressful 
events: in other words, pregnant women are 
provided resources or skills in the hopes that 
the>' will learn bow to obtain support fc?r them- 
sches. becoming less reliant on a caseworker 
or other support person in the health ser\iee 
system. The services offered by these programs 
are often diverse, ranging from information 
about pregnancy, delivery, and child care: 
referral senices for hou.sing; nutrition: medical 
care; jobs; child care: welfare; and so on."'' In a 
few. specific currieulums ha\e been de\eloped 
to teach problem-soh ing skills, although these 
programs have not been usc^d extensix ely for 
pregnant women. They have been developed 
more freciuently for new mothers, specifically 
those who are disad\antaged, young, or wlio 
ha\ e a low birtbwvight infant. 

If, howewn a program descloper accepts 
the premise that psychosocial factors in and of 
themselves are less important than how these 
factors affect liealth behavior, then different 
strategies, or a mix of strategies, might be 
adopted. I-or example, programs aUempting to 
bring women into antenatal health care earlier 
may find information on the psychosocial cor- 
relates of late entry helpful. In an extensive 
outreach effort to identifx' pregnant women not 
enrolled in antenatal care in Harlem, compar- 
i.sons were made betw een women w ho entered 
the Harlem system \ ia outreach efforts and 
those who came into the .system through other 
means. The former group turned out to be 
more .socialh isolated and slightly older than 
the latter group. In a recent paper, discussion 
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centers on llie ways in which this intbnnation 
might be used to design future outreach 
efforts.'* This is particularly important since the 
percentage of black niotliers with early antena- 
tal care did not increase in the early 1980s/' 

The mix of services also may be affected 
by the ways iti which psychosocial factors are 
thought to infiuence low birthweight. .viost pro- 
grams provide a mix of serxices, because (a) 
providers believe that multiple services are 
needed to alter behavior; (l^) providers are 
unsure what serv ices actually make a difference 
(given the research findings to d;ite, this is not 
an unreasonable assumption); (c) providers 
wish to target a variety of outcomes and 
belie\ e that different senices are necessaiy for 
different outcomes; or (d) services often are 
subject to changes in funding levels and per- 
sonnel complements. While appropriate in 
terms of offering clients a rich array of seivices, 
it is impossible to find out what actually makes 
a difference when a mix of ser\'ices is provid- 
ed. Few pregnancy programs allow for separa- 
tion of different program components (even 
when randomized control designs jre used, 
typically one group receives the enriched ser- 
vice package and the other does not). 

Because few ^strong" models exist to 
explain how and in what circumstances some- 
thing like social support would influence 
women's behavior or emotional state, few pro- 
grams have developed a specific detailed cur- 
riculum. Such work is being done for mothers 
of young children and may be rele\ ant t() preg- 
nancy programs/'-''"''^ It is critical to collect 
information on what service providers actually 
do with their clients; process data would be 
welcome. Parenthetically, process dat;t are criti- 



cal in order to document changes in the deliv- 
ery of a service or curriculum over time; such 
changes probably always occur. 

Kven when a particular group or communi- 
ty has iK'en targeted (as is the case in most pro- 
grams), it is important to document which 
women actually received services, or what 
intensity of services each woman received. In 
principle, most programs provide s^*rvices 
ecjually to all women; however, in reality, this is 
probably rare. Some women have more prob- 
lems, some women seem to need more support, 
some women more readily stay in touch with 
providers, and some women comply more read- 
ily with program recjuirements. All of these fac- 
tors intluence on whom the service provider 
focuses. How this situation affects outcome or 
effic.'cy data is not well documented. 

Program Outcomes 

Assumptions about stress and support 
influence wliat data are gathered. With mediat- 
ed models, the outr')mes over and ;ibove eady 
labor, low birthweight, \{K)K. and Apgar scores 
are relevant. We need to expand our outcome 
measures, however, to look at subgroups, and 
to consider long-term effects. In the Klmira 
Project, in which support and education were 
provided to rural disadvantaged pregnant 
women in New York, home visits were associ- 
ated with reductions in smoking, preterm deliv- 
er>^ for the smokers, and in low birthweight for 
the young adolescents (those under 17 years)/'' 
In addition, nurse-visited women were more 
likely to attend childbirth class and the W\: 
program; they also reported using social sup- 
ports more frequently. Such positive outcomes 
may increase the chances of good child health 
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and development following the birth/'' As 
another example, long-term effects of a sup- 
portive curriculum may Ix,* seen well after the 
program has ended. In a randomized trial of 
the efficacy of special and comprehensive pre- 
natal senices for teenagers, no effects were 
seen for pregnancy outcomes (as indicated by 
Apgar scores and low birthvveight). Those 
young women who attended the special clinic, 
however, were more likely to delay their sec- 
ond birtli than those who did not. This delay 
was associated with not being on welfare 17 
years later/'' Long-temi effects on cliitdren (but 
not mothers) were seen in Project Redirection, 
a program for teenage mothers;'^ 



Conclusion 

In conclusion, the literature on psychoso- 
cial influences on pregnancy outcome, while 
not particularly strong, provides some clues for 
future researcli directions. More sophisticated 
models could be derived in order to test specif- 
ically the associations between and within psy- 
chosocial factors, sociodemographic conditions, 
and health behavior. Links between chronic 
stress and uterine contractions, and the possi- 
bility that social support could alter these asso- 
ciations, should be studied further. Efforts to 
''explain" race differentials need to take into 
account factors other than sociodemographic 
ones, to determine why these differentials are 
so persistent. Finally, research designs taking 
into account mediated effects may lie useful in 
the design of prevention programs. 



Endnoius 

a. Racv dirtWcniiuls may accounted for in part by eth- 
nic ^roup variations in dcnK>graphic risk factors and 
health Ix'havior. Although contn)lling for factors such 
as education, age, initiation of prenatal care, smoking, 
arid prior low hirtinveiglit binhs reduces race differen- 
tials, it does not totally eliminate them.' 

b. A sliglitly different approach has i^een taken by 
Kramer/'^ who has attempted, via meta-analysis, to 
specify the proportion of variance in low birthwcight 
and premature binhs accounted for by various envi- 
ronmental, psyclu)social and medical factors. 

c. Other psychosocial tactors not discus.sed here may 
relevant for an understanding i)f pregnancy outcome: 
Information seeking, relationships with mother and 
spouse, and self-definitions associated with mother- 
hood are such factors. High information seeking is 
associated with fiigh self-esteem, the former may act to 
alle\'iate anxiety and elevate self-esteem in the preg- 
nant women, although this hypothesis has not Ix-en 
tested directly/'' hi addition, relationships with 
s|>i)use and mntlier may 1k' particularly s;ilient during 
pregnancy. Ixnh as soiial support and, in the case of a 
mother, as a source of information about and role 
model for parenting:*^* they are asscxiated with anxiety 
as well as perceptions of little support/'''"^ Women 
establish definitions of themselves as "mothers'" during 
pregnancy. Pregnant women who ha\'e self-contldence 
as mothers and ha\e no difficulty visualizing them- 
selves as mothers tend to have better pt)stpartum 
adjustment: they also may be less anxious, although 
little research has addressed this issue/'' 

d. A retrospective comparison of women who had 
preterm, term, and i^ost-term deliveries .suggested that 
mothers with pre-terms had more psychological dis- 
tress with mothers with terms, who in turn fiad higlier 
.scores than mothers with t>ost-terms. The authors sug- 
gest that women with |X)St-tern] lalx)rs are less sensi- 
tive to oxytocin than wi)men with pre term or tc-rm 
labor^.^^ 

e. Almost none of the studies reviewed here report the 
magnitude of the ass(K*iations. Typically, less than U) 
{XTcent of the variance in mental and physical health 
outcomes is accounted for by life events. ''"'^^ Possible 
reasons for the relatively weak associatiotis include the 
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following: the iniponancv of conicxiually spceit'ic facts 
surn)unding the oceua-ncc of a ncgatiNc life csciit. 
inadequacy of assessment instruments, and the role of 
chronic stressors rather than specific life ewnis.' ^ 
The last is particularly inifx>itani in the stutls' of preg- 
nant women. For example, chronic stressors possibly 
could he a conlrilniting factor to the race differentials 
in Unv hirthweight and prematurity, over and aho\e 
factors .such as age of mothers, number of children, 
marital status, and education/ """^ 
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Statistical Findings: 
Stress and Support 
During Pregnancy 



Table 4.1 

Correlates of Cigarette-Smoking in Pregnancy Among Women of Central Harlem 

Smoking Status 







Quit For 






Never 


Pregnancy 


Current 




{N= H5) 


(N = 70) 


(\ = 179 


Health Habits and Prenatal Care 








Uses alcohol 


9.7 


9.0 


10.5 


Started tare on first trimester 


39.9 


40.8 


32.1 


Numer of visits > 4 


mA 


87.0 


78.5 


Adequate c are 


M.b 


31.1 


18.7* 


Stressful Evetits/Socia! Support/Mental Health 








Stressful events < 3 


24. (> 


22.9 


14.0* 


Lives with husbandAxjyfriend 


3S.0 


27. (> 


20.3* 


Belongs to a church 


58.6 


41.7 


41.7* 


No situations with support 


23.1 


IH.b 


10.(>* 


CHQ> 5 


25.1 


47.1 


27.4* 



p< 0X)%. X with .)ppn)()ri.itc' deKrtfs nt irtH-dom 
from XUCofnmk. ft .)/., fm-^vnt puhln .Uicn 



Figure 4.1 

Social Support and the Buffering Hypothesis 
Two points, M which social support nwy intertiTv with the hypotht'si;:i'd cmsjI link between stressful events Mid illness' 
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Figure 4.2 

Five Possible Models for Studying Associations Between Psychosocial Factors and Pregnancy Outcomes 



4.2a 

Direct Effects Model: Simple 
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Pregnancy Outcome 



4.2b 

Direct Effects Model: Interrelations Among 
Psychosocial Factors 

Emotional Distress . , 



Negative Life Events 



Social Support 
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Figure 4.2c 

Direct and Indirect Effects Model: Interrelations 
Among and Between Psychosocial Factors and 
Sociodemographic Conditions 
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Figure 4. 2d 

Direct and Indirect Effects Model: Psychosocial 
Factors, Sociodemographic Conditions, and 
Health Behavior 
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Figure 4.2e 

Mediated Model; Effects Through Health Behavior 
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Results of a Three-Year Prospective 
Controlled Randomized Trial of 
Pretenn Birth Prevention at the 
University of Pittsburgh 

EuKRibVRi) Miihuj-r -Hkubach, M.D. 

lNlW)DllCnON 

Measures of health care in diiferent scK'ieties 
are difficult to compare; however, it is often 
stated that infant mt)rtality (niorf-ility during the 
first year of life) is an important indicator of 
healtii care in a nation. According to the latest 
available statistics, tlie United fkates ranks 19th 
in infant mortality among the nations of the 
world, a decline from the rank of 15tli held in 
1968. Upon examination of tlie differences in 
infant mortality in different societies, it is readi- 
ly apparent tliat by far tlie most imporumt fac- 
tor is neonatal mortality due to preterm 
delivery. In countries with lower ii-ilant mortali- 
ty rates, fewer neonates die as a result ot 
preterm delivery.' Thus, the causes and the 
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prewntion of preterm birth are of utmost con- 
cern to inclix iduals interested in perinatal health 
care. Definition of pretenn birth as birth before 
completion of the 3C)tli week is preferable to a 
definition by birthweight (<2S()() g) because the 
latter includes temi newborns who are j^rowth 
retarded and haxe lower morbidity and mortali- 
ty. Definition of pretenn birth by gestational age 
is often difficult, however, due to uncertainty 
about the gestational age in some patients 

Prevention of preterm biilh i.s the ultimate 
goal of perinatal health care, and any promis- 
ing approach in this area is readih' embraced, 
often without careful scientific scrutiny, by 
means of prospective randomi/ed trials. 
Reports of a reduction in preterm binhs as a 
result of preterm liitlh prevention programs in 
the liniled States,- France,' and Martinique* 
prompted us to exaluate a preterm birth pre- 
vention program in an indigent clinic popula- 
tion at our institution. In contrast to the 
published reports, we planned to study the 
potential efficacy of such a program in a 
prospective controlled randomized design 
using birth before 36 completed weeks of ges- 
tation to define preterm birtlv 



MAiimu /\Ni) Mimic )i).s 

During a three-year period, all patients 
who registered for prenatal care at Magee- 
Women's Hospital in Pittsburgh were screened, 
and the scoring system of C>reasy et al/ was 
used to assign risk scores for preterm labor and 
birth, A score of 10 or more placed the patient 
in a high-risk group for preterm labor and 
birth, while patients willi a score below 10 



were considered to Ik* in a low-risk category. 
Patients who presented for the first time after 
28 weeks' gestation were excluded. Similarly, 
patients whose estimated date of delivery was 
after the end of the three-year study period 
were not enrolled. Patients assigned to the 
high-risk group were approached and in\ited 
to participate in a prospective randomized con- 
trolled trial of preterm birth prex-ention. 
Participants signed a consent form approv ed by 
the Institutional Re\'iew Board. Patients who 
did not participate were classified as refusers if 
they declined participation; the>- were classified 
as ineligible if they could not be randomi/ed 
before 28 weeks* gestation or if they did not 
return for prenatal care after randomization 
until they were 28 or more weeks' gestation. 

Patients were randomh* allocated to either a 
control group with the usual prenatal care or an 
intervention group. Two nurses with extensixc 
obstetrical experience gave individual teaching 
to patients in the inteiAention group regarding 
subtle symptoms and signs of preterm labor, 
sucli as appearance of "menstrual cramps/' lower 
back pain, "gas pain." suprapubic pressure, thigh 
pain, or change in vaginal discharge. The 
patients were instructed in self-patpalion of the 
uterus and ihe contrast in feeling between a con- 
tracted and a relaxed muscle was demoastrated 
to them. Patients were told that they should lie 
dt)wn on their side when they notkvd contrac- 
tions and drink a quail of liquid within an hour. 
If contractions did not subside during this hour, 
patients were instructed to con)e to the hospital 
for evaluation. Weekly cervical examinations 
from 20 to P weeks" gestation were performed 
on patients in the inten enlkm group, with gentle 
palpation of cer\-ical effacement and dilation. 

g:) 
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Rcscrccning of low-rLsk patients was done 
between 22 and 26 weeks' gestation, as well as 
updating of the initial risk score at other times 
when new findings were made. 

Repeated teaching sessions were gi\ en by 
the investigator and the two study nurses to the 
resident physicians and the nurses inx'oKed in 
the care of clinic patients. The physicians and 
nurses were informed about the instructions 
given to patients in the intervention group in 
order to assure a proper response by medical 
personnel during communications with patients 
in this group. 

All data ccMicerning risk scoring, admis- 
sions for preterm labor, and deliveries were 
placed on special forms from wtiich they were 
entered into a computer data base to permit 
data analysis upon completion of the study. 
Preterm deliveries were classified as sponta- 
neou.s, indicated, or iatrogenic. Data from the 
MageeAVomen s Hospital Perinatal Computer 
Data Base for an eight-monlh period before ini- 
tiation of the study were u.sed to establish a 
liistoric control period. Chi-.sc)uared or Fisher 
exact tests were u.sed for stati.stical analysis. 



RiM i;rs 

A total of "S, n7 patients had initial risk 
.scoring for preterm labor, of w hich -i,S9S deliv- 
ered at 20 or more weeks* gestation. Abortion 
and loss to follow-up accounted for the differ- 
ence. Risk scores of > 10 (high risk) were pre- 
sent in S31 of the patients (IH.r^n). The 
preterm !>irth rate (less than completed 
weeks) was 10.1 percent for all patients. This 
rale was about 3 times higher in patients scored 



as Ix'ing at high risk of preterm labor illSP^) 
compared to patients scored as being at low 
risk (JrV\\)). The majority of patients delivering 
preterm (60.-i^!u), howe\'er, were in the low-risk 
group. Rescreening at 22 to 26 weeks was done 
in 2,1 n of the patients initially .scored at low 
risk: only 3.^ patients (l.S^M>) became high risk. 
Six additional patients became high risk as a 
result of updating risk .scores. 

C^omparison of high-risk interventk)n, con- 
trol, refuser, and ineligible groups demonstrated 
similar preterm birth rates (22.PMi, 1L^%k 19.S%, 
and 23.(V^u respectively) throughout the study. 
Hiere was, howe\en a significant decline in 
preterm births between the first and second 
years of the study (from 13.8% to 9.3''^, p < 
(),{)01). This decline wa.s maintained during the 
third \ear when compared to the second year 
(9.3% V. 8.7<M», NS). The decline in preterm 
births from the first to the second year was of 
the same magnitude in the high-risk population 
('29.r!u) as in the k)W''risk population (-32.1%). 
During the first year of the study, the attitude of 
resident plnsicians and nurses inxohed in the 
care of the clinic population toward the preterm 
birth presention program changed from skepti- 
cism to acceptance and then to genuine interest. 
Being concerned about the problem of preterm 
birth, these health care professionals applied 
the in.struclions learned in the multiple teaching 
.sessions to all patients under their care. 

In order to wrify that the decline in preterm 
births during the second and third years of the 
stud)* was related to the preterm birth pre\en- 
tion program, we first examined whether the 
preterm birth rate during the first year of the 
stud\- was exceptionally high by comparing it to 
the rate during the eight months before the 
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study (the historic control pcricKl). There was no 
significant difference in preterm birth rate 
Ix'lween the historic control period and the first 
year of the study (14.1% v. 13,8%, NS). 

To exclude the possibility of a time-related 
decrease in the preterm birth rate during the 
historic control period and the three years of 
the study unrelated to the pretemi birth preven- 
tion program, we studied the preterm birth rale 
in the private patients who delivered at our 
institution and had received their prenatal care 
by pri\'ate physicians in their offices in the area. 
Neither these prix ate physicians nor their office 
staffs w^ere aware of the content of the preterm 
birth prevention program. During the historic 
control period and the 3 years of the study, the 
preterm birth rate in the private patient popula- 
tion (with an average of 1J(>'\ births per year) 
did not change significantly and ranged from 
8.0 to 8.6 percent. When the historic control 
period and the first year of the study were com- 
pared with regard to preterm liirth rate in clinic 
and private patients, the preterm birth rate was 
found to be .significantly lower if) < 0.001 ) in 
the private patients. Due to the decline in 
preterm births in the study clinic patients during 
the second and third years of the .study, there 
was no significant difference in the preterm 
birth rale between clinic .study patients and pri- 
vate patients during these time periods. 

We evaluated the .study population (exclud- 
ing patients with indicated preterm deliveries) 
regarding episodes of preterm labor, u.se of 
tocoly.sis, and prolongation of pregnancy to term 
in patients having received locoly.sis. No case of 
iatrogenic preterm birth was noted in our .study. 

There was no significant difference 
between the percentage of patients presenting 



with preterm labor in the high-risk inter\ enlion 
group and those in the high-ri.sk control group, 
but significantly more patients in the inter\'en- 
lion group were candidates for tocolysis (/; = 
0.01). Nevertheless, there was no significant dif- 
ference among patients receiving tocolysis with 
respect to prolongation of pregnancy to term. 
Figure S.l illustrates the frequency of preterm 
labor, preterm birth, and tocolysis in the total 
.study population during the three years of the 
.study. Hie decline in the preterm birth rate is 
clearly related to the fact that fewer patients 
presented with preterm labor during the sec- 
ond and third years of the .study. The frecjuency 
of tocolysis was unchanged during the three 
years of the study. Thus, it appears that the 

Table 5,1 : Percentage of Patients with Preterm 
Labor, Preterm Birth, and Tocolysis During the 
Three Years of the Study 
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teaching and the change in attitude was associ- 
ated with a decrease in llie number of patients 
presenting with preterm labor. On the other 
hand, this was not accompanied by a decrease- 
in the incidence of t(K-olysis, indicating that llie 
diagnosis of preterm labor was more often 
made correctly by patients. 

A reduction in preterm births may lead to a 
decrease in neonatal mortality in infants deliv- 
ered Ix'fore 37 weeks" gestation without congen- 
ital anomalies. There was a significant decrease 
in neonatal deaths in this category when the his- 
torical control period was compared to the sec- 
ond year of the study (from 9.1/1000 to 
2.2/1000. p = 0.0089) and the third year of the 
study (from 9.1/1000 to 2.8/1000, /;= 0.0217). 



Discission 

Preterm birth prexention programs attempt 
to increase the awareness and recognition ot 
subtle symptoms and signs of preterm labor 
among patients and their health care providers, 
As a result of the teaching .sessions in our 
study, such a change became apparent during 
the first year of the study when health care per- 
.sonnel asked many questions about this pro- 
gram, became aware of the subtle .symptoms 
and signs of preterm labor, and conveyed the.se 
to the patients. Patients were frec|uently .sent to 
the .study nur.ses for enrollment in the preterm 
fiirth prexention program when they, in fact, 
had been prex iou.sly randomized into the con- 
trol grt>up. Evaluation of the preterm birth rates 
in our .study revealed no difference between 
the high-risk {nter\'ention and control groups, 
but an overall significant decrease during the 



second and third years of the study irrespective 
of the risk assignment." Thus, the health care 
prcn iders, with their concern about preterm 
binh, had defeated the prospective controlled 
randomized design of the study by alst) chang- 
ing their care for patients who were not in the 
high-ri.sk intervention group. 

The initial risk .scoring system classified 
18.1 percent of the patients as high-risk 
patients, but only 39.C> percent of the preterm 
births occurred in the high-risk group. 
Conversely, a patient in the high-risk group had 
a 78.1 percent chance of delivering at term. 
Kescreening and updating of risk scores 
changed the initial risk score in few cases. 
Thus, the concept of risk .scoring may either Ik* 
of limited value or specific risk .scoring .sy.stems 
need to Ix." developed for specific populations. 
The results of our study .suggest that education- 
al programs applied to entire patient popula- 
tu)ns may be preferable. 

It is clear that the observed decline in 
preterm birth rate in the .study populalu)n was 
not a time-related trend independent of the 
preterm birth prevention program because 
comparison with the preterm birth rate in the 
pri\ ate population during the same time period 
did not rexeal such a trend. The decline in the 
preterm birth rate oirserved in our .study may 
not be po.ssible in all patient p()pulatk)ns. In a 
much smaller, similarly designed study of poor, 
inner-city black women in Philadelphia, the 
investigators were not able to .show any differ- 
ence between high-risk control and interven- 
tion patients. ^ This is in agreement with our 
findings; however, the study was not large 
enough to possibly document any of the 
changes oxer time which we ob.served in our 
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large, ihrcc-ycar study. Considering the magni- 
tude of the problem of preterm birth, with its 
accompanying neonatal mortality and serious 
long-term morbidity (such as permanent neuro- 
logical handicaps, bronchopulmonaty dyspla- 
sia, and retrolental fibroplasia''), any promising 
effort to reduce the preterm birth rate should 
be pursued. Attempts should be tnade to evalu- 
ate whether a preterm birth prevention pro- 
gram can lower preterm birth rates in other 
populations with the same degree of effective- 
ness as it did in our indigent clinic population 
in Piusburgh. 
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l!vri*RC)Dl]CnON 

A 17-year study on the prevention of preterm 
deliveries in a delimited region of France has 
Ix^en used as an evaluatit)n t(x>I for the mea- 
sure of effectiveness of a national policy for 
improving {x^riniital outcome (1971-1988). The 
same tcx)l served as a measure of the recur- 
rence of higher rates of preterm deliveries after 
this national policy was no longer followed. 

Tliis paper will descrilie the ways in which 
pregnant women have changed their Ix^havior, 
coming earlier in the course of their pregnancy 
to the maternity outpatient clinic and more 
often to seek tlie lx\st available prenatal care. It 
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was observed that the reduction in the rates of 
pretemi births was obtained not in tlie liigh-risk 
categories, as was expected, but in the lower 
risk categories. 

After cessation of tlie gox ernment drive, we 
olxseiTed how the efforts of pregnant women to 
come early and often to the maternity outpatient 
clinic were turned down, and how this resulted 
in the rise in the number of preterm deli\ eries. 

The Haguenau Maternity Hospital senes a 
specific limited region in Alsace. France, and was 
used as an evaluation tool to measure the effec- 
tiveness of a policy applied nationwide. The 
principles of pre\enti\e measures to reduce the 
rales of preterm deliveries ha\ e been exposed in 
previous papers. They consist of a community- 
ba.sed intervention proposing to all pregnant 
women a new type of prenatal care. The major 
components of the intervention are a risk analy- 
sis for individual factors predicting a preterm 
deli\er\',' and several measures aimed at decreas- 
ing uterine contractions and preterm deliveries, 
which have been described in detail elsewhere. 

The basis for applying this policy was a g<)\ - 
ernmeni program approved for fi\e years in 
1971. and extended for five additional vears in 
1976. The objectives were to reduce perinatal 
accidents leading to death and perinatal-induced 
handicapping conditions. The means employed 
included financial inducements for the pulilic 
hospitals to help improve their equijiment for 
delivery and neonatal care; financial induce- 
ments for postgraduate training sessions for doc- 
tors, niidwi\es, and nurses working in the field; 
and financial inducements to speed up public 



information directed at women to enct)urage !x*t- 
ter perinatal follow-up. 

This go\ernment initiative helped in 
spreading basic concepts and techniques for 
the improvement of prenatal and intrapartum 
care, and neonatal resuscitation measures as 
well as neonatal care. In addition, the drive 
helped in spreading new ideas, such as the 
prexention of preterm delivery using tech- 
niques we proposed. 

After 1981. a new government took over 
and decided not to pursue this established poli- 
cy. .\s good results had been achieved, the 
opinion of the politicians was that the program 
had sen ed its purpose and that no supplejnen- 
taiy efforts were needed to maintain the ongo- 
ing measures. 'Ihus. perinatalogy came to be 
out of fashion, and public attention was drawn 
to other aspects of reproduction. specificall\- to 
questions centered around in utero fertilization 
in the early 19S()s and to AIDS in the late 
1980s. 

In the present study, we measure the 
knowledge and conv iction of pregnant women 
to u.se the be.st accessible prenatal care system 
prov ided free of cost at the outpatient clinic of 
the Haguenau Maternity Hospital; specifically, 
the proportion of women consulting in the first 
trimester (instead of being followed by their 
general practitioner) and the number of prena- 
tal visits made before 20 weeks. 

Information about the women and their 
pregnancies was \eiy carefully gathered using 
the best knowledge available by the last men- 
stnial period (IMP), length of cycle, ultra.sound 
.scan, and pediatric examination of the neonate. 
All of the data were computed in the days fol- 
lowing delivery. All babies transferred to a 
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neonatal intensive care unit were included in 
the study, as well as babies of women trans- 
ferred to a referral center. 

RKSllLI>i 

The results were examined for two succes- 
sive policy application periods. The first 
sequence, from 1971 to 1982, was div ided into 
three periods of four years each. The .second 
sequence will show the last period of four 
years, from 1983 H) 1986. 

Kediictkm in preterm deliveries 

A progressive reduction in preterm deliver- 
ies was observed during the 12-year period 
from 1971 to 1982. The global rate of preterm 
births defined as less than 37 weeks of gesta- 
tion from the first day of the last menstrual 
period was reduced from 1971 to 1974 and 
from 1979 to 1982 (.see table 6.1). 

Reduction in tmnsfers 

to a neonatal intensiiv care unit 

As the number of babies in need of inten- 
sive care had decreased, the transferral to a 
neonatal intensiv e care unit because of preterm 
birth was significantly reduced (see table 6.2). 
It should be noted, however, that the propor- 
tion of transferred babies to the number of 
preterm births was not reduced but rather 
increased. In the same period, transfers for 
other reasons and, specifically, for malforma- 
tion of the newborn were augmented. 

Reduction in knigth of hospitalization 
required by preterm newborns 

The need for intensive care for preterm 
newborns has been quantified according to the 



number of days of hospitaliziition required for 
the babies transferred to a Level 111 center neo- 
natal intensive care unit (NICID in Stra.sbourg 
as well as to the neonatal care unit in the UkuI 
hospital of Ilaguenau (see table 6.3). 

Reduction in neonatal mortality 

Neonatal mortality was reduced in this 
time seciuence, and the decrea.se in the number 
of preterm babies was a part of this reduction. 
Table 6.4 describes the total neonatal mortality 
in the three successive lime periods. A direct 
standardization was done, as if the proportion 
of preterm births would not have changed from 
that of the first period (1971-197i). with week- 
specific mortality rates for 1971 to 1978 and for 
1979 to 1982. This shows that about half of the 
progress can be attributed to an improvement 
in the care of newborns and that half of the 
pr{)gress can be explained by the reduction in 
the number of preterm babies. The tt)tal reduc- 
tion of neonatal deaths was then obtained by 
better care as well as "better babies." 

Reduction in preterm births 

in women with no defined tisk factors 

The reduction in preterm births was not 
obtained in high-ri.sk women-, that is, those 
women with a previous preterm birth, with a 
previous .stillbirth, of short .stature, of less than 
average weight, of less than 21 years, of more 
than 3S years, or v\ itb a histoiy of bleeding in 
the second or third trimester. On the other 
hand, a signil'icani reduction in preterm birtlis 
was observed when the women did not fall in 
the above-mentioned risk group. Thus, fewer 
preterm births were obsened in tho.se women 
characterized !n- the ab.sence of a defined risk 
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factor; that is, with no previous pretenii birth, 
with no previous stillbirth (among parous 
wonien), with a normal stature (alx)ve 152 cm), 
with a normal prepregnancy weight (more than 
48 kg), of betw een 24 and 34 years of age, and 
with no history of bleeding in the second or 
third trimester (see table 6.5). 

Reduction in high-risk factop's 

The rate of high-risk factors was reduced in 
the observed population. This reduction was 
observed for previous preterm birth, for age less 
than 21 years and more than 35 years, and for 
bleeding in the second or third trimester (see 
table 6.6). The relationship Ix'tween this reduc- 
tion in risk factors and tlie population of preg- 
nant women will Ix* discussed sulxsequently. 

luifiy obstetrical prenatal care 
and prevention of preterm deliveries 

Our hypothesis was that a new type of 
prenatal care could prevent preterm deliveries. 
The basic premise was that :^ductk)n in jolv 
related and home-related excessive physical 
efforts for at-risk women would be effective. 
That meant that women had to Ik* convinced to 
come early and often to meet the teams of 
obstetricians and mid wives able to inform them 
and offer specific risk assessments for each 
woman at each prenatal visit. 

llie pregnant women had to Ix.' convinced 
to come early and often to meet these new pro- 
posals. Then the eaih/ enrollment in the obstetri- 
cal outpatient clinic and the numlx?r of prenatal 
visits before the end of the 6ih month could 
servv as accurate measures of the acceptance of 
this care proposal and of the effectiveness of the 
informatk)n given to the general public and to 



all H'omen. We used these simple measurements 
as markers of the success of the government 
efforts in the prevenlk)n of preterm births. 

Table 6.7 and figure 6.1 show the relation- 
ship between earliness of care and preterm 
deliveries for four-year periods and for three 
groups of women defined by the number of 
years of school completed (Up to 9 years, 
10-12 years, and 13 years and above). The 
acceptance measures here descrilx'd are: 

A. The mean number of prenatal visits in the 
first two trimesters of pregnancy at the out- 
patient clinic of the obstetrical department; 

H. The proportion of women in each group 
enrolled in this outpatient clinic; 

C. The proportion of pregnant women in each 
group who never had a prenatal visit at this 
outpatient clinic of the obstetrical depart- 
ment; and 

D. The proportion of preterm deliveries (by 
group and by study period). 

The new type of prenatal care was accept- 
ed and was requested by all groups of women, 
with important differences between groups. 
The more informed the WH)men were, the earli- 
er they came in. For the first 12 years of study, 
from 1971 to 19H2, a progressive rise in accep- 
tance of care was noted, with persistent differ- 
ences between groups, and with a time lag of 
about four years iK'tween women with 13 years 
of schooling and women with 10-12 years, and 
a time lag of eight years between women with 
13 years of schooling and women with up to 
nine years. In the meantime, during this period 
of [•>rogressive acceptance of prenatal care, the 
rate of preterm deliveries went down, with per- 
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sistcni differences between groups, and also 
with a lime lag difference between groups of 
llie same order as that obseived on the behav- 
ior of acceptance of new care. After 12 years, 
in the fourth period (1983-1986). instead of 
iniprovenienl. a new niovenient of reduction of 
the three measures was oliser\ ed. 1 he pregnant 
women sought consultation much later in the 
course of their pregnancies and came less often 
in the first two trimesters. In addition, more 
women came in directly for deliwry without 
being previously followed. During the same 
period, the rates of preterm deliveries went up 
for the three obser\'ed groups of women. 

Mathematical rclatUmshtf) iK'twccu 
prenatal care and preterm del Irenes 

A regression analysis was done to measure 
the preci.se relationships between the preceding 
characteri.stics of prenatal care and the outcome 
in terms of the proportion of preterm births. 
The regres.sion cur\ e for W{)men by group and 
number of preterm deliveries is .shown in figure 
6.1. with the equation >'( proportion of preterm 
births) = A' (proportion of pregnant women by 
school attendance group enrolled in prenatal 
care at the outpatient clinic of the maternity 
hospital in the first trimester). 

>'= ().()78-().07-iA' 

/• = -0.9^ 

p = 0.001 

A similar relationship was found between 
the number of prenatal units at the outpatient 
clinic of the maternity hospital and the number 
of preterm births, and a similar correlation was 
found between the proportion of \\t)men nt)t 
followed by the obstetrical team and the num- 
ber of preterm births. 



Disc:iissic)N 

The obser\'ed matheniuiical relationship be- 
tween the characteri.stics of care and outcome 
are very similar to a dose-elTect relationship. This 
feature sup{X)rts the hypothesis of a cau.sal rela- 
tionship between this type of care and the 
observed effect. This point is important, as our 
policy has lx.vn applied in the whole of France, 
and without the opportunity to apply an experi- 
mental design, as we would like, to suppt)rt a 
demon.siration of the effectix eness of our policy. 
On the other hand, we know the effort to pre- 
vent preterm deliveries has been applied in 
France, but has not lx*en applied in Germany, 
the United Kingdom, or the United States. It hap- 
pens that France is the only countn,- among these 
four to have observed a reduction in preterm 
births lx.'lween 1970 and 1980. and. during this 
same period, tio reduction could Ix.' denK)n.strat- 
ed in the three other countries. Obviously, this is 
not as good a demonstration as a randt)mized 
trial would have Ixren; however, this difference 
cannot Ix.* discarded. 

We did not expect that France, by it.self. 
could serve as a control. Hut the ce.s.satk)n of the 
natu)nal [>olicy in the jx.*nnatal field in 1981 has 
provided us with this (juasi-exjx*rimental design. 
We can take advantage of this to propose a new 
argument for a causal relation.ship between the 
new type of care and prevention of preterm 
deliveries, as the numbers were exactly the 
same on the regression cur\ e backup. 
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Statistical Findings: 
Decrease and Rise in Rates of Preterm Deliveries 
Haguenau Prenatal Study 1971-1988 



Table 6.1 
Preterm Deliveries and Live Births 





1971-74 


1975-78 


1979 82 


/'Value 


< 32 wfeks 


5.4 


4.0 


3.6 


0.001 




299/5548 


192/4787 


210/5811 




35-36 weeks 


2.9 


2.1 


2.4 


N.S. 




1 59/5548 


102/4787 


142/5811 




33-34 weeks 


1.1 


0.8 


0.7 


0.05 




59/5548 


39/4787 


39/5811 




< 33 weeks 


1.5 


1.0 


0.5 


0.001 




81/5548 


51/4787 


29/5811 





RiHiuctton at preterm births ilnv-hnth} hs time lyeruxi .?m/ h\ dur.Wnn ot ^vsUitton snn v U*it IMP The (^}svr\t^i n^iui //<>/) in prvform htrths ts of one 
birth tor (he total preterm ti^ures. .int/ is one h.\U for the most (Un^erous preterm htrths (less th,w ^ i wei^ksi 



Table 6.2 

Transfers to a Neonatal Intensive Care Unit 



33 weeks 
33-36 weeks 
> 37 weeks 



1971-74 
38/81 
15/218 

58/5548 



197.5-78 
27/51 
17/141 

1 7/4787 



1 979-82 
12/29 
17/181 
22/.581 1 



Thv numlHTs ot tr.insk'rtHi h,)hii"> »(■/■«■ si^nitii jntiv nnkK tHl tor term 
tubics .K uc// ,ts tor the /<>ss th,vi > i wtt'ks birth /x»/>«'<.. fhv prvp>i>f- 
lion ot trjti>,tvr<i t omf.hircd /f) ptvtvrm birth w.is not rttiiK tHi. ihv rixiui - 
tion was only fx.Jssible by the ck\ rc.j.vf in cjr/v prvtcrm births. 
Numln-rs ofdjys ot st.iv in the intcri'iive c\ire' unit utt Strj<itwurfi rcti'rr.il 
tvntcri or in the neoiwtjl iHHiijtric wjrd in H.ii;uvn.ni hosfiit,}! tor 
/w/)(ts Inirn ht'tate i> wifks. .trtvrexc lusion ot ho^yiUi!i/M!on>, due to 
.J nwllorm.ition ,is the nutjor l.uih' f lor l.(XH) turthsl. 



Table 6.3 

Days of Hospitalization Related to Preterm Delivery 



1971 74 1975-78 1979-82 P Value 



425 



437 



296 



V20 



182 



22 i 



0.001 



0.001 



NICU 
Strasix)urg 

Neonatal 
^>ediatric 
ward 

Haguenau 



fhe numlHT ot d,i\ » ntwffv/ lor hospit,ili/,Ui(in reLiti'il to preterm deli\ ■ 
en v*,;s si^niiicintly rtHku iti lor tt.iiif'teri-d b.ibies to j SitCL' .f u/ to the 
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Table 6.4 

Neonatal Deaths Per Thousand Live Births 



0/00 



Standardized 
rates and 
confidence 
Interval 



1971-74 1975-78 1979-82 TValue 

0.001 



8.3 
46/5548 

8.3 



6.5 
31/4787 

7.9 
48/96 



3.1 
18/5811 

5.0 
30/76 



The upper line shon n f /w* obm'nvd (Ifiurcs ot fHxwwf j/ dt'jths jrrHHifi 

births by study (.yerlixi. Thf lower line tiepii ts the figures t>l)t,iinfd 
after stJrKijrdi/<Uioi}, a.* if the distribution cjf births by nestitnwl age 
would not luxe vhdnaed in the second or third study pemx/s, jnd with 
week-specific mortality rates uf these specific ptv/ods. 



Table 6.5 

Rates of Preterm Births, by Risk Factor, 
by Period 





1971-74 


1975-78 


1979-82 


Previous 


12.7 


12.5 


12.3 


preterm 


52/408 


31/248 


33/269 


No previous 


4.3 


3.2 


2.9 


preterm 


1 24/2868 


71/2247 


88/3008 


Previous 


10.8 


13.2 


8.9 


still-born 


7/65 


7/53 


7/79 


No previous 


S.i 


3.9 


3.6 


slill-lx)rn 


169/32 11 


95/2442 


114/3198 


Height 


8.2 


7.8 


6.3 


< 1.52 m 


19/232 


17/219 


16/252 


Height 


5.6 


4.0 


3.8 


> 1 -52 m 


272/4871 


1 79/4439 


209/5478 


Weight 


7.5 


5.4 


5.3 


<48 kg 


30/668 


35/645 


41/777 


Weight 


5.5 


4.2 


3.8 


>48kg 


245/4489 


1 M/3944 


186/4950 



4 5 



0.01 



N.S. 



0.001 



N.S. 



0.001 



0.001 



Table 6.6 

Rates of Preterm Births, When a Risk Factor was 
Observed or Not Observed 



1971-74 


1975-78 


1979-82 


P Value 


Age less than 7.3 


6.5 


6.0 


N.S. 


21 years 70/961 


52/801 


49/806 




21-35 years 5.4 


3.9 


3.6 


0.001 


217/4172 


146/3770 


177/4851 




> 36 years 6.7 


5.5 


5.6 


N.S 


31/461 


10/181 


10/180 




Bleedini; in sec ond trimester 






yes 18.2 


20.6 


14.3 


N.S 


27/148 


20A^7 


1 8/1 26 




no 6.2 


3.9 


3.8 


0.001 


120/1931 


108/2804 


164/4371 




Bleeding in third trimester 






yes 17.1 


11.8 


23.0 


N.S 


24/140 


8/68 


10/87 




no 5.3 


4.0 


3.6 


0.001 


179/3.392 


1 59/3967 


194/5429 





Table 6.7 

Rate of High-Risk Factors Among Pregnant 
Women by Study Period 



Previous 
preterm 

Previous 
stillbirth 

Height 
152 i m 

Height 
48 cm 

Age 2 1 years 

Age 35 years 

Bltwling 
2nd trimester 

Bleeding 
3rd trimester 



1971-74 

12.5 
428/3418 

2.0 
69/3418 

4.6 
242/5292 

12.9 
688/5336 

17.4 
1014/:-81 1 

8.4 

488/581 1 

7.1 
151/2134 

3.9 
1 43/3630 



1975-78 

10.0 
259/2604 

2.1 
54/2604 

4.9 
236/4807 

14.1 
664/4721 

17.1 
341/4918 

4.0 
196/4915 

3.3 
99/2961 

1,7 
71/4122 



1979-82 P Value 
8.3 0.001 

280/3357 

2.4 

81/3357 

4.5 
263/.5819 

1 3.6 
790/5818 

14.1 
839/5948 

3.1 

187/5948 

2.8 
126/4514 



1.6 

88/5572 



N.S 
N.S 
N.S 
0.001 
0.001 
0.001 
0.001 
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Table 6.8 

Change in Prenatal Care and Preterm Birth Rate According to Parental Educational Level 



School attendance 



1971-74 



1975-78 



1979-82 



1983-86 



P Value 



s 



1 

2 
3 



2794 
1965 
282 



2975 
1640 

377 



3806 
1725 
433 



2984 
2109 
475 



1 

2 
3 



0.9 
1.5 

2.2 



1.8 
3.0 
3.8 



2.3 
3.5 
3.8 



2.3 
2.8 
3.1 



0.001 
0.001 
0.001 



B 



1 
2 
3 



17.7 
30.0 
47.5 



28.4 
49.5 
65.5 



38.6 
61.6 
69.5 



37.5 
48.4 
55.2 



0.001 
0.001 
0.001 



1 

2 
3 



46.2 
27.7 
10.6 



23.9 
8.8 
4.0 



8.6 
3.6 
0.9 



18.8 
20.7 
17.3 



0.001 
0.001 
0.001 



D 



1 
2 
3 



6.8 
5.6 
3.7 



5.0 
3.5 
2.7 



4.5 
3.3 
2.5 



5.2 
4.3 
3.6 



0.001 
0.01 
N.S. 



N : numlxrsoi inc^n.wt ^M)nwn In '^iIhhiI 

A : im-Jii numln^r ot prvfiM.)! s i^its .(/ the out 
pjtit'nt i ltniL at the olMvtrii .1/ dvfKirtmvnl 



If : pra^wrthin at prv^n^int women cunilltHl .if 
tho (Hit fMtivnt < lini( at thv (>h<,lvtrn .1/ 
(kpjrtmcnt. 



( prufHiriitin at prt'^iumt womt'o not tol- 
lu\v(\i .)/ ttw (hl)stctrii .1/ (k'parinH'nl. 

l> : r.UfS at ptvtt^rm ivrths by uroup ,tnd by 



.07 — ' 
.06 - 
.05 — 
,04 — 
.03 — 
.02 — 
.01 - 



Figure 6.1 

Regression Curve for Women by Group And Number of Preterm Deliveries (See Rdgc 7.}) 



.10 



.20 



.30 



D 



•C 



.40 



.50 



.60 



* f ^ . J 



().078.O.074.V 
p< 0 UOl 
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The West Los Angeles 
Prematurity Prevention Project: 

A Progress Report 

Calmn J. HOBKL, M.D. 

Rosi- L. Bkmis, R.N.R 
Mk:il\i:i. G. Ross, M.F.H., M.D. 
j. RoHi-RT Bra(K)Mi:r, M.O., PH.D. 

MoRAVi; B. BiAR 
BR\Avr M. Mow 

lNm<c)i)iic:noN 

During the 197()s. the United States observed 
a dramatic reduction in perinatal morbidity 
and mortality. On the other hand, the inci- 
dence of low birthweight (LBW) births during 
this period decreased only 1 1 percent 
(approximately I'M) per year).' Thus, the tech- 
nological advances in ob.stetrical and neonatal 
care, which were thought to impact morbidity 
and mortality', did not significantly influence 
the incidence of IBW. Since prematurity, a 
major component of the low birthweight 
problem, is now the Leading cau.se of poor 
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prc>?nancy ouiconic, wc tiiust begin to devel- 
op strategies for prevent ioti. 

Beginning in 1970, we collected baseline 
data from tiie west area of Los Angeles County 
to identify pregnancy-related problems. Using 
these data, we developed a risk scoring system, 
which was global in design, to identify preg- 
nancies at risk for neonatal morbidity and mor- 
tality.' Between 1975 and 1979, our experiences 
helped us recognize tiiat our global approach 
to risk assessment needed to be redefined and 
directed toward identifying patients at risk for 
specific problems, such as preterm birth, 
intrauterine growth retardation, diabetes, and 
hypertension.' Thus, over time we developed a 
strategy of prenatal care based on levels of risk, 
with special attention given to tin* j>revention 
of specific problems. 

Guidelines for the implementation of pro- 
grams for the prevention of preterm birth came 
from two sources: (DA risk assessment system, 
descrilx^d by Papiernik in 1969, which formed 
the basis for identifying patients at risk and for 
devek)ping prevention strategies;' and (2) pre- 
liminary data subsecjuenily published by 
Herron et al. in 19H2, which described the con- 
tent of a program thought to significantly 
reduce the incidence of prematurity.' 

These preliminar) data generated tremen- 
dous interest in the prevention of prematurity 
in the United States. Coupling these guidelines 
and this interest, we developed a project for 
studying prematurity prevention in our patients 
at risk. The following provides a progress 
report on that project. 



We believe that a prematurity prevention 
program >h()uki include three major components. 

Prenatal Care System 

A well-organi/cd prenatal care system is 
an absolute recjuirenienl for a prematurity pre- 
vention program. A new program encouraging 
a different philosophy and a change in 
provider behavior will not be successful unless 
the system is prepared to provide a different 
type of prenatal care from that customarily 
provided in America. 

Risk Assessment System 

A task force was estalilished in 1978 by the 
World Health Organization to .set forth guide- 
lines for developing risk assessment systems for 
maternal and child health." This task force rec- 
ommended that risk assessment systems should 
be developed from and tested on the population 
to which they are to Ik* applied prior to begin- 
ning intc^rvcntion programs. T!ie process is as 
follovv.s; 1-irst, a risk assessment system is devel- 
oped from retrospectisely collected data and its 
sensitivity and specificity is determined. Next, 
the risk asses.sment system is applied prospec- 
tively to validate its sensitivity and specificity. 
The final step is to test the scoring system in a 
prospective type intervention study using a con- 
trol population to again test the scoring sy.stem s 
sensitivity and specificity. Most risk assessment 
systems have not been properly designed and 
tested prior to instituting inter\'ention strategies. 

Data System 

An important component of our preven- 
tion project is our ability to manage the large 
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amounts of data gathered from each patient. 
The source document for our program is the 
POPRAS (Problem Oriented Perinatal Risk 
Assessment System) perinatal record." I'sing 
the POPRAS record, we liave developed an 
online interactive computerized network 
referred to as PIDS (POPRAS hiteractive Data 
System). This network links our west Los 
Angeles prenatal clinics w ith the scientific data 
center located at CX'dars-Sinai Medical Center, 
our project headquarters. and the 
Harhor-l'CLA Medical Center. This s> stem pro- 
vides us with the following: 

1. Computerized risk assessment; 

2. A randomization scheme for assignment of 
intenention protocol; 

3. An appointment scheduling system: 

•4. Patient tracking and compliance checks; 

5. Real-time reports: 

6. Online hospital data management; and 

7. Rapid turnaround data management and 
analysis. 



Fl NDlNC; A PRBHVnoN PHOJKCr 

This project is funded In- the .Malernal and 
Child Health Branch of the state of California. 



Sn in' Di;siciN 

We were initially confronted with the task 
of determining what types of interventions 
should be tested for pre\enting preterm birth. 



Our review of the literature suggested that the 
etiolog>' of prematurity is nK)st likely multifac- 
torial, yet stress appeared tt) be a central issue. 
In 19H {. we had pr(4:>osed a hypothesis for the 
etiolog)' t)f pretemi labor w here stress was felt 
to be a predisposing condition.' \X'e therefore 
directed our attention toward interventions 
which reduced .stress and interventitms which 
promoted the maintenance of pregnancy. This 
apprt)ach was in concert with the inter\entions 
used by Papiernik. 

For our prematurity preventk>n project, we 
decided to test five treatment protocols for 
high-risk women. The precise study design 
algorithm was pre\ lously published." The inter- 
N'cntion pnnocols .selected were Ix'd rest, p.sy- 
chosocial support, and an t)ral progestin 
(Provera) matched with a placebo and a con- 
trol (education and nutritkm only). 



Di:sc:Riimc)N of PRojiicr 

The patients" risk status is determined 
usifig the PIDS program. Patients who have 
one or more selected high-risk factors are con- 
sidered high-risk patients and are randomized 
into one of the five intenenlions.'' In addition 
to .standard risk assessment, a detailed psy- 
cho.social hi.stoiT is taken but not used in the 
assessment of risk. 

All high-risk patients receiw education 
about preterm labor, signs and symptoms, what 
actions to take if symptoms occur, and a class 
detailing what to expect in the hospital. In 
addition, all patients receiw extensive nutritk)n 
counseling and support. .Mo.st patients deliver 
at llarbor-rcI-A .Medical Center and their data 
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are entered into the data system by labor and 
deliverj* ro<im nurses or data entry- clerks. 



The PREaMiNAR^ Rlsi 

Preiiminar)' results from 4.034 total deliver- 
ies occurring between January 1. 1979. and 
June 30, 1986, are presented in table 7.1. The.se 
data were previously published in abstract 
form." The importance of these preliminary 
results is to recognize that during the early 
phase of our .study we had an apparent impact 
on the incidence of preterm deliveries, espe- 
cially those with very low binhweight infants (< 
1500 g). The very low birth weight infants are 
the mo.st costly to care for and account for the 
majority of preterm infants wiic; are left vvitli 
disabilities or handicaps. 

In addition, a preliminar\- analysis has been 
carried out to a.s.sess the association of p.sy- 
cho.social .stress with prematurity. This has also 



been published in abstract form.'-' In a retrospec- 
tive .study of 359 women with preterm deliveries 
matched with a group of women delivering at 
term. 4 factors were found to be significantly 
associated with preterm birth (see table 7.2). In 
our prospecti\ e study from 1 January 1979 to 30 
June 1986, only three factors were determined 
to be significantly associated with pretemi birth 
(see table 7.2). The.se preliminary results suggest 
that there may be certain psychosocial factors 
which could be u.sed to facilitate the identifica- 
tion of patients at risk for preterm birth. 



Sl'.\IM/\R\' AM) FlTT Rl- DiRimON 

As of May 1988. the West Area Los Angeles 
Prematurit)- Prevention Demon.stration Project is 
well established and has completed its fifth 
year of operation. The strategN" of risk assess- 
ment, randomized application of .specific inter- 
ventions, and computerized monitoring to 



Table 7.1 

West Los Angeles Prematurity Prevention Project Preliminary Data 





Baseline Prematurity Rate (percentage) 


Study Pre 


maturity Rate (percentage)* (4,034 patients) 




< 37 Completed 
Weeks of Gestation 


< 31 Completed 
Weeks of Gestation 




1979-1982 
{8,249 patients} 


1982-1983 
(3J08 patients) 


Control 
Clinics 


Experimental 
Clinics 


Control 
Clinics 


Experimental 
Clinics 


High Risk 


1L24 


9.92 


8.54 


5.70^ 


1,02 


0.61^ 


Low Risk 


S.04 


4.S8 


477 


S.53 


0.41 


0-40 



' Diltd of b' JO 3b. ' dtK rt»JSv' c ompjrtd w ith 1 9^1-8 J Kist^bnc. " 4iy\< dec n\w cnmfWft^ \s ith ( nntm! i limes. 

^ /^?( re.ned compimKi u fth lantrof Chnn s 
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assess their impact on preterm birth appears 
promising for providing new information to 
facilitate our understanding of the problems of 
preterm birth. 

Randomization of high-risk patients to spe- 
cific interventions \A\\ be completed as of 31 
December 1988, and the project will end by 
July 1989, at which time all patients entered 
into the study will have delivered. At that time, 
a fmal analysis of the overall effect of the pro- 
ject, as well as the effect of each specific inter- 
vention, will be determined. In addition, an 
important part of the final analysis will include 
validation of our risk assessment screening tool 
in the control population to determine whether 
it has maintained its original sensitivity and 
specificity. vSince psychosocial risk factors were 
not originally included in our risk assessment 
model, we will test the inclusion of certain of 
these factors into our scoring system to deter- 
mine whether they would improve the sensitiv- 
ity and specificity of our original tool. 
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Table 7.2 

Psychosocial Risk Factors Associated with Preterm Birth 

Retrospective Study (Preliminary Results) 

1. Mother working,', throughout pregnancy; 

2. Patient not living with the baby's father; 

3. Perceived problem or crisis near delivery; and 

4. Perceived excessive stress during pregnancy. 

Prospective Study (Preliminary Results) 

1. Mother born in the United States; 

2. Patient having had thoughts of hurting self or 
unborn baby; and 

3. Patient having a close family member die during 
pregnancy. 
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The South Carolina Multicentered 
Randomized Controlled Trial to 
Reduce Low Birthweight 
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Bri.\n j. Mc:CAR'n{Y, M.D. 
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iN'I-RODl'CmON 

South Carolina has one of the highest low 
birthweight rates (LBWR, < 2S00 g) and veiy 
low birthweight rates (VXBV^T^, < 1500 g) in 
the United States.' This dubious distinction 
contributes heavily to the state's excessive 
intant mortality rate, also one of the highest in 
the nation. - 

As other causes of infant mortality 
decrease, low birthweight assumes greater 
importance. In the United States, tlie LBWR is 
7 percent and accounts for 80 percent of the 
infant deatlis.' Ver>' low birthweight rates have 
not changed signiikantly in the last 20 years.^ 
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These small infants are not only at high risk for 
dying, but also for long-term morbidity, such as 
cerebral palsy and other neurological deficits.' 

Several investigators ha\e described inter- 
ventions to reduce preterm birth (< 37 complet- 
ed wt'.'ks' gestation) and low biithweight with 
inconsistent results." ' ' This paper reports on a 
multicentered randomized controlled trial (RCT) 
of an intervention used in an attempt to reduce 
the LBWR in a group of women identified as 
lx"ing at increased risk for this poor perinatal 
outcome. 

Experience v ith two previous South 
Carolina programs pro\ ided the basis for the 
hypothesis tested in this study. One program 
used nurse-midwives in the adolescent clinics 
of the Medical University of South Carolina 
(MIJSC) to prt)vide high-quality, comprehensi\e 
prenatal care to adolescents. This program, 
although not an RCT. reported a reduction of 
the LBWR in the.se yoimg women. The other 
program used public health nurses to success- 
fully screen for high-risk patients in the 
.statewide high-risk perinatal program.' The 
.stated hypothesis was that the low birthweight 
rate in tlie intervention group would be less 
than the LBWR in the control group. 



' iin't'tii ilU' li'd^piteil Srstvn!; '/hni (icithy. M.I) : Kim 
McCiwn. C.\M: Kay RiyuoUs. K.\. l.ihhy SWehmin. A'.\. 
.\kl.c(ui K('}>i<)iial Sh'diad ('i'Hkr: Sk'tv Achims. M I) . 
iintUi IxiHsun. R.\: Marilyn Polony. RS; Jk'th 'linnet, 
RS: .Mi'dical I nircrsity of South Carol ttta: Hcnn (,'. 
Hcins. M.n : \ancy .\ancc. C.VSf: /anna l-'Jlin^s. CSM: 
PatrUia Payne. CSM. Barbara Stone. CSM: Rolvnn 
Stone. R.\: Richland .Memorial Hospital: Janice Ikicon. 
.M.I).: Parhara Prance, C\.M: .S/>arianhtiri> Regional 
Medical Center: Hal RiiU'l. .M I).: Pat RttM. RX .South 
Carolina Department of Health and I-ni'ironmental 
Control: Penise In^i>ra>n. .M.I). 



Mim JODS 

Stttdv Population 

Women who attended state-funded prena- 
tal clinics were eligible for randomization if 
they had a score of 10 points or greater on a 
scoring system using the risk factors of 
Papiernik," later modified by Crea.sy.'- Public 
health nurses in prenatal and the Special 
Supplemental Food Program for Women, 
Infants and Children (WIC:) clinics administered 
the .scoring index after being trained in its u.sc. 
In addition, wonien who had a low birthweight 
infant in their last pregnancy were eligible for 
randomization. All women randomized had to 
be free of known medical or pregnancy com- 
plications (i.e.. hypertension, diabetes, renal 
disea.se. or multiple pregnancy). Women with 
these complications were eligible for the 
statewide high-risk medical progran^ and were 
not randomized. If a randomized woman devel- 
oped any of these complicalicms during the 
index pregnancy, she continued in the .study 
and also received treatment from an olxstetri- 
cian for the complications. 

Random Allocation 

A li.st of computer-generated randomized 
numbers was .sealed in sec}uentially numbered 
opaque envelopes. I'pon identification of an 
eligible patient in the clinic, a central telephone 
number was called and the next en\elope was 
cho.sen by a lay administrator not inxolved in 
I->:itient care. Patients were a.ssigned to attend 
either a separate low birthweight pre\ention 
clinic (.study group) or to attend the regular 
high-risk ob.stefrical clinic (control group). Both 
groups had access to the WIC program, nutri- 
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lionists. public health nurses, and complete 
funding tor prenatal care by the state health 
department. All women received intrapartum 
care by ob.stetricians at the five regional centers 
collalx)rating in the trial. 

Sample Size 

From the beginning of the study, it was felt 
that it would he essential to pay for the prena- 
tal care of both the program and control 
patients. Funds were made available from mul- 
tiple sources (e.g., the Jobs Bill, the 
Department of Health and Environmental 
Control, and the March of Dimes) for support 
of approximately 1,600 total patients. The sam- 
ple size necessary to detect a change from a 
LBWR of 13% (the estimated low birth weight 
rate of the high-risk group) to 8% (the state 
LBWR) at p < .05 with a power of 90 was calcu- 
lated to be l,5'i6 patients. The .sample size 
determination to test a similar hypothesis for 
the VLBWR exceeded projected resources. The 
original .sample size of was. howe\er. 

reduced to 1.45S women due to limited 
resources extended (n er a prolonged period of 
time. 

Intenvtitivu 

As .soon as po.ssible after randomization 
(within three weeks), the women in the pro- 
gram group were seen in the low birthweight 
prevention clinic. An initial hour-long, one-on- 
one teaching session identified the women's 
specific risks with careful analysis of lifestyle 
behaviors, including sub.stance abuse, nutrition 
status, stress, level of acli\'ity. and .social sup- 
port. Patients were taught to recognize the sub- 
tle signs and .symptoms of preterm labor and to 



palpate for contractions. They were given the 
phcme number of the low birthweight clinic 
nurse and the lal^)r room and encouraged to 
call with any problem. The return \'isits lasted 
20-30 minutes, with a review of all the initial 
teaching done each time. The .same nur.ses or 
nur.se-midwives saw the patient at one- to two- 
week intervals throught)ut the piegnancy. A 
gentle cerv ical exam to monitor possible cer\ i- 
cal change was done at each visit, with care 
taken not to enter the endocervical canal. 
Recommendations to decrease physical activity 
were based on the information gathered during 
the visits. 

lntensi\e follow-up was done by the nurs- 
es/ nurse-midwives on women who had missed 
appointments. The assistant study director made 
quarterly site visits to each of the centers to 
re\ iew charts and monitor adherence to the pro- 
tocol. Case loads were asses.sed tt) ensure that 
the time allotted for each patient was adec}uate 
to maintain the protocol. In addition, staff from 
all five regional centers met quarterly to discuss 
problems and receive feedback on data collec- 
tion but without knowledge of perinatal oui- 
comes in either the program or control group. 

Commit 

The Institutional Review Hoard of the 
Medical University of .South Carolina 
determined that no formal consent was neces- 
sary' for women to enter the study since there 
was no unusual or hazardous risk involved in 
prenatal care gi\'en in either group. 

Interim Analysis 

After accumulating 8()(» pregnancy out- 
comes, an interim analysis was conducted by a 
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team of three investigators who were not 
directly involved in the clinical management of 
the trial. All were independent of the study and 
the institutions associated with it. The data 
review^ group met in Atlanta on 26 March 1986, 
together with the principal investigator of the 
study and twi^ consultants from the Centers for 
Disease Control, 

The analysis concentrated on live births 
since they represented the denominator of the 
low birth weight rate, which was the measure 
used in the hypothesis. The predictive power 
of the screening tool for low birthweight and 
very low birthweight was two to three times 
higher than for LT.S. population rates. There 
w^as essentially no difference in the low birth- 
weight rate bet\\xxMi the groups. Similarly, the 
mean birthweight did not differ. The proportion 
of live births with birthweight less than 1500 g, 
'however, was 2.1 percent in the program group 
versus 4.2 percent in the control group. The 
apparent effect of the program was to shift 
births from the very low birthweight to the 
moderately low birthweight group, with no 
apparent shift from the moderately low birth- 
weight group into the normal birthweight 
group. The duta re\'iew group concluded that 
there were no reasons for stopping the iriaK 
encouraged its continuation, and kept their 
repi)rt confidential from the project staff. 



Rl{SL:m 

The trial began on 1 July 1983, and ended 
on 31 October 1987. During this period, 1,458 
women were randomized, 728 to the program 
and 730 to the control group (see figure 8.1 ). A 



total of 17 women had multiple ge.station, 11 in 
the program and 6 in the control group. Six 
women were not pregnant, three in each 
group. Of the remaining 1,435 singleton preg- 
nancies, 34 resulted in abortions (22 program 
and 12 control). There were 13 fetal deaths (3 
program and 10 control). Forty-two patients 
were lost to follow-up (22 program and 20 
control). All of the above women were exclud- 
ed from analysis either because they did not 
have a live singleton birth or becau.se the out- 
come of their pregnancy was unknown. All 
exclusions were validated by a blinded observ- 
er not connected with the .study. The profile of 
the exclusions doe.s not vaiy significantly with 
the profile of those women included in the 
analy.sis (see table 8.1), 

A total of 1,346 women with live births and 
known outcome, 667 in the progi"am group and 
679 in the control group, were included in the 
reported analysis. The randomization proce.ss 
achieved comparability between groups for 
maternal race, education (in years), marital sta- 
tus, age (in years), risk .scores, gravidity, and 
gestational age at randomization at clinic sites 
(.see table 8.2), Nearly one-third of the patients 
were less than 16 gestational weeks when ran- 
domized. Randomization of the patients to the 
program and control occurred evenly within 
each ho.spital. On^f site (MLIS(>) accounted for 
36 percent of the patients (see table 8.3). 

The group birthweight distribution for both 
the [program and the control groups is present- 
ed in table 8.-*. There were no .statistically sig- 
nificant differences, either in the very low 
birthweight mte or ^n the low birthweight rate, 
between program and control patients. The 
odds ratio for program versus control patients 
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for LBW was 1.09 (95% CL, 0.8 -1.4), and for 
VLBW was 1.15 (95% CL, 0.7-2.0). 

Race was not considered in the hypothesis, 
but interest as to whether intervention may 
have affected risk groups differently led to an 
analysis by risk category and race. This post- 
hoc analysis suggested that black program 
women with a risk score of 10 or more had a 
statistically significant lower very low birth- 
weight rate than black control women (see 
table 8.5). When the risk group""' was exam- 
ined, no significant difference occurred in ges- 
tational age for either the total population or 
for any one particular race (see table 8.S). 



Discussic;n 

This randomized controlled trial with 
patients in public health clinics demonstrated lit- 
tle change in the low birthweight rate. Effective 
interventions have been reported in some 
patient populations, but have not been replicat- 
ed by other investigators. Thus, it is becoming 
apparent that low birthweight prevention pro- 
grams involving risk as.sessments which target 
specific populations for interventions do not 
benefit all populations to the same degree It 
appears that the importance of specific risk fac- 
tors for low birthweight and their corresponding 
intervention may depend on the population 
studied. 

Fapiernik first claimed benefit from as.scss- 
ment and early intervention in France" with 
education, cervical check, cerclage, and or 
tocolysis. Creasy modified Papiernik's risk fac- 
tors in the pilot .study in California." l^apiernik" 
has also demonstrated general impro\ ement 



and acceptance of low birthweight prevention 
programs by social class of the patient. 

Main et al.,"' in a randomized controlled 
trial with inner-city patients, failed to detect any 
increase in gestational duration, but their study 
had a very small sample size (60 patients in 
each group). They subsequently reported dis- 
appointment in the lack of sensitivity and 
specificity in efforts to \ alidate Creasy's scoring 
system.'" 

Moore described an educational program 
for doctors and patients with much more suc- 
cess in private patients, but little change detect- 
ed in results in public health programs for less 
advantaged women. Meis and McK>re reported 
the etiology of preterm labor in the patient 
population to be a factor in the success of th .'ir 
prevention program.'" 

The value of social support in improving 
perinatal outcomes has been the subject of 
.studies by Oakley"' and Spencer.-'. Differences 
in birthweight were found in South Carolina in 
a case control study of scKial support using a 
resource mother favoring this kind social 
support.-' 

In a state where the access to and avail- 
ability of prenatal care for indigent women at 
risk for low birthweight outcomes is an increa.s- 
ing concern, this study provides important 
insight as to the future direction that research 
should take. It appears from this RCT that nurs- 
es/ nurse-midwivcs may have provided prenatal 
care to a high-risk population with comparable 
results, rather than better results (as stated in 
the original hypothesis) when compared to out- 
ct)mes of women provided care by obstetri- 
cians in high-risk clinics. This hypothesis 
should be tested in a future study. The sample 
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size necessary to test tli is hypothesis is not pro- 
hibitive and the study would provide important 
public iiealth information. 

The trend of black women in the pr(^gram 
group to do better than black women in the 
control group is even more encouraging 
because it suggests that some component of 
their persistently higher low birthweighi rate 
may be more amenable to this intervention 
than their white counterparts. Tliis observation, 
however, was not in the original hypothesis, 
and needs to lie studied specifically by repeat- 
ing this RCT with that us tlie .stated hypothesis. 
Po.ssibly the difference in low iMrthweight veiy 
low birthweight by race was related to access 
to quality prenatal care. Greenberg-' noted a 
greater effect ()f prenatal care in those patients 
at greatest socioeconomic risk. Korenbrot'* 
reported a trend toward lowering of the low 
birthweight and very low birthweight rates with 
a package of quality care. 

The unchanging rates of low birthweight; 
preterm birtlis should be recognized as a very- 
serious maternal and child health problem. 
Despite improvemefits in infant mortality, the 
United States computes unfavorably with de\el- 
oped nations.-'"' Our binhweighi -specific mortal- 
ity (i.e., survival within birthweight groups), 
however, runks with the best in the w{)rld 

Intensive care crisis intervention is seen us 
the pinnacle of our achievement and a measure 
of our success. Lost from sight is the fact that 
the neonatal intensive care unit (NICU) should 
.serve as a backup adjunct to prevention. One 
should not let the previous strides made in 
technological and expensive treatment over- 
shadow the small but important .steps that can 
be made toward pres ent ion. The expense asso- 



ciated with mounting further research is mini- 
mal compared to the savings in human and 
financial terms if a 50 percent reduction in the 
VLBWR is potentially achievafile. 
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Statistical Findings: 
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to Reduce Low Bifth weight 



Figure 8.1 

The South Carolina Multicentered Randomized Controlled Trial to Reduce Low Birthweight 
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Table 8.1 
Selected Maternal Characteristics 
South Carolina Randomized Controlled Trial 
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Table 8.2 
Selected Maternal Characteristics 
South Carolina Randomized Clinical Trial 
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7.1 


12+ 


55 


8.2 


48 


12 


183 


27.4 


190 


28.0 


<12 


421 


63.1 


419 


61.7 


Missing 


8 


1.2 


22 


3.2 


Marital Status 








44.4 


Married 


300 


45.0 


300 


Single 


364 


54.6 


374 


55.1 


Missing 


3 


0.4 


5 


0.7 



118 
114 
41 1 
25 
11 



123 
448 
101 
7 



17.4 
16.8 
60.5 
3.7 
1.6 



Risk Score 








7.5 


0-9 


61 


9.1 


51 


10-19 


490 


73.5 


508 


74.8 


20-29 


85 


12.7 


82 


12.1 


30+ 


18 


2.7 


22 


3.2 


Missing 


13 


1.9 


10 


1.5 



18.1 
66.0 
16.0 
1.0 
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Table 8.3 

South Carolina Randomized Controlled Trial 
Service Statistics (Live Births), Analytical Group 



Year of Total Program Control 



Recruitment Number 


Percentage 


Number 


Percentage 


Number 


Percentage 


1,435 


100.0 


667 


100.0 


679 


100.0 


1983 


125 


9.3 


62 


8.9 


63 


8.8 


19£4 


405 


30.1 


194 


28.0 


211 


31.0 


1985 


420 


31.2 


207 


30.5 


213 


30.8 


1986 


371 


27.6 


191 


28.0 


180 


26.3 


Missing 


25 


1.8 


12 


4.3 


11 


3.3 


Gestational Age 














at Randomization 














(Onset of Care) 














<12 


81 


6.0 


29 


4.3 


52 


7.7 


12-16 


247 


18.4 


114 


17.1 


133 


19.6 


17-20 


252 


18.7 


132 


19.8 


120 


17.7 


21-24 


251 


18.6 


128 


19.2 


123 


18.1 


25-29 


313 


23.3 


188 


28.2 


125 


18.4 


>30 


124 


9.2 


63 


9.4 


61 


9.0 


Missing 


78 


5.8 


13 


1.9 


65 


9.6 


Clinic Site 














GHS* 


180 


13.4 


95 


14.2 


85 


12.5 


MRMC* 


233 


17.3 


109 


16.3 


124 


18.3 


MUSC* 


487 


36.2 


242 


36.3 


245 


.36.1 


RMH" 


190 


1 4.1 


93 


1 3.9 


97 


14.3 


SGH' 


255 


18.9 


127 


19.0 


128 


18.9 


Missing 


1 


0.1 


1 


0.3 




0.0 


^Greenville Hospital System 














'McLeod Regional Medical Center 












"Medical University of South Carolina 












Richland Memorial Hospital 














^Spartanburg General Hcspitat 




















n ? 
1/ ^ 







98 Statistical Findings: South Carolina Midticentcred Randomized Controlled Trial to Reduce Loiv Birthiveight 
ERIC 



Inierventions 



Table 8.4 
Birthweight Outcomes 
South Carolina Randomized Clinical Trial (Live Births) 



Patient Type 



Birthweight 
Group 

Total 
VLBW 
LBW 
NBW 

Total 



Program (P) 
Number Percentage 



Control (C) 
Number Percentage 



C)dd Ratio (95% CL) 
Cvs. P 



24 
103 
540 

667 



3.6 
15.4 
81.0 

(100.0) 



28 
111 
540 

679 



4.1 
16.3 
79.6 

(100.0) 



1.15 
1.09 



(0.7-2.0) 
(0.8-1 .4) 



Birthweight 
Group 

White 
VLBW 
LBW 
NBW 
Total 

Black 
VLBW 
LBW 
NBW 
Total 

Risk Croup 10-19 

White 
VLBW 
LBW 

: ;l.vv 
Total 

Black 
VLBW 
LBW 
NBW 
Total 



Table 8.5* 
Birthweight Outcomes 
South Carolina Randomized Clinical Trial (Live Births) 



Patient Type 



Program (P) 
Number Percentage 



11 

38 
261 
3:0 

12 
64 
272 
348 



3.5 
1 2.3 
84.2 
100.0 

3.4 
18.4 
78.2 
100.0 



6 

27 
216 
249 

6 

40 
189 

235 



2.4 
10.8 
86.7 
100.0 

2.6 
17.0 
80.2 
100.0 



Control (C) 
Number Percentage 



8 

33 
263 
304 

20 
76 
274 
370 



5 
24 
221 
250 

17 
46 
192 

255 



2.6 
10.8 
86.5 
100.0 

5.4 
20.5 
74.1 
100.0 



2.0 
9.6 
88.4 
100.0 

6.7 
18.0 
75.3 
100.0 



Odd Ratio (95% CL) 
Cvs. P 

0.73 (0.3-1.9) 
0.83 (0.5-1.3) 



1.6 (0.8-3.3) 
1.25 (0.9-1.8) 



0.83 (0.2-2.7) 
0,86 (0.5-1.5) 



2.85 (1.1-7.3) 
1.35 (0.9-2.1) 



Table 8.5 includes only white and black infants. 
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A Prematurity Prevention Project 
in Northwest North Carolina 

Paul J. Meis, M.D. 
Paul A. BiiEsan-R, Ph.D. 
J. M. Ernest, M.D. 
Mary Ux; Moore, R.N.C, Ph.D. 
Robert MicHiELinTE, Ph.D. 
Penny Shari>, M.Ed. 

IrNTreoDUcnoN 

Premature or low^ birtliweight (LBW) births are 
a major cause of infant mortality and nec:)natal 
and postneonatal morbidity.'^ Rates of LBW 
and very low birthweight (VLBW) births are 
high in southern states of the United States and 
have not shown great improvement over die 
past decade.^ An example of this lack of 
improvement is shown in the rates of LBW 
and VXBW birtlis in nortliwest Nortli Carolina 
from 1980 to 1985 (see figure 9.1). 

Although tlie basic mech^mism or cause of 
most premature births is not known, preven- 
tion strategies may be of some use. Papiemik' 
and Creasy' have descrited tlieir experiences 
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with a system of risk assessment, patient educa- 
tion, intensive prenatal care, increased maternal 
rest, appropriate use of tocolytic drugs, and 
other methods which were successful in 
improving biiih outcomes. Papiernik'' reported 
success with this program in a number of differ- 
ent populations in metropolitan France and 
Martinique; Creasy^ reported success in patients 
of a clinic in San Francisco. Recently, however, 
these encouraging reports have been tempered 
by results from randomized prospective trials of 
this risk assessment-educational model. Main*' 
reported a lack of effectiveness in a small group 
of patients in Philadelphia, and early reports of 
the multicenter March of Dimes trial have not 
indicated effectiveness in the patients studied.* 

The purpose of this chapter is to report on 
our experience with a LBW or prematurity pre- 
vention project in northwest North Carolina. 



Methods 

This project was implemented in the 20- 
county area in northwest North Carolina con.sti- 
tuting Perinatal Care Region 2. 1 his region is a 
mixture of urban and rural counties with 
approximately 21,000 births per year, approxi- 
mately one-fourth of North Carolina's total 
number of births per year. The program was 
based on the principles of Creasy and included 
the following: Risk assessment and education 
for all patients, routine vaginal examination at 
26 weeks' gestation to evaluate cervical change, 
tnore intensive prenatal care for patients 
thought to be at risk, and hospital care includ- 



* Morton, R. Penonul commuuiaitkm. 



ing tocolytic drugs when appropriate. The pro- 
gram was presented to private obstetricians and 
family physicians and to county health depart- 
ment clinics throughout the region. Details of 
the development and presentation of the pro- 
gram have been described elsewhere.' 

All health department clinics in the region 
chose to participate in the project. A portion of 
the private physicians chose to participate, and 
the remainder of the private providers chose 
not to participate in the program. Since patients 
of public health department clinics are low- 
income patients known to be a high-risk group, 
the results from these patients were excluded 
from the present evaluation and comparisons 
were made between births of patients of 
providers who participated in the program and 
births of patients whose physicians chose not to 
participate. Using birth data obtained from the 
North Carolina State Center for Health Statistics, 
birth outcomes were examined for residents of 
Perinatal Region 2 for 1985 and 1986, the first 
two years of full project implementation. Births 
of less than 500 g were excluded from the 
results, as were births to women who did not 
receive prenatal care. Comparisons were then 
made between birth results of private patients 
enrolled in the program and private patients not 
enrolled in the program. 



In 19«5 and 1986. 12.704 births occurred to 
private patients enrolled in the program and 
23.757 births occurred to women whose physi- 
cians chose not to enroll patients in the pro- 
gram. The results are shown, categorized by 

io: 



102 A Prematurity Prevention Project in Nvilhwest Not1h Carolina 

ERIC 



Interventions 



race, in table 9.1 and figures 9.2-9.5. Births list- 
ed as "nonwhite" are almost entirely t)f black 
race, as very few otlier nonwhite births occur 
in this region. These results are shown as the 
percentage of births less than 1500 g (VLBW), 
less than 2500 g (LBW), less than 3« weeks' 
(266 days) gestation, and less than 38 weeks' 
gestation and less than 2500 g (premature low 
birthweight [P-LBW] births). 

The percentage of births less than 2500 g 
was significantly kmcr for lx)th white and non- 
white patients enrolled in the project compared 
with patients not enrolled in the project. The 
percentage of births less than 1500 g was lower 
in patients enrolled in the project, but this dif- 
ference did not reach statistical significance in 
nonwhite patients, as the absolute number of 
births was small. Premature births (less than 38 
w< eks' ge.station) were less frequent in non- 
white patients enrolled in the project. No signif- 
icant difference was observed for rates of 
premature births in white patients or for rates 
of P-LBW births in white or nonwhite patients. 



Discussion 

Clear differences exist in birth results of 
private patients enrolled in the program com- 
pared with those not enrolled. As all public 
patients in Re^^ion 2 were enrolled in the pro- 
gram, no similar comparison group exists. 
Evaluation of results in the public patients by 
other methods is under study. 

The results oi this study may be biased by 
differences in the characteristics of patients par- 
ticipating in the project compared with those 
not participating in the prciject. Although a 



greater proportion of the nonproject births 
were nonwhite or black, differences in birth 
outcomes remained when these results were 
examined by race. An earlier evaluation of 
LBW births in Perinatal Care Region 2, conduct- 
ed in 1985 by Buescher," used a multivariate 
analysis. After correction for a number of risk 
factors, including age, race, education, and 
marital status, the relative (.dds ratio for LBW 
birth to women not enrolled in the project was 
1.32 higher than for women enrolled in the 
project. 

Although belter birth outcomes tx-curred to 
nonwhite or black women enrolled in the pro- 
ject, the rates of premature or LBW births 
remained roughly twice as high for nonwhite 
births as for white births. This disparity was 
seen both in project and nonproject births. 

The difference in the apparent success of 
this prevention model in this project (and in 
the reports of Papiernik and Creasy) compared 
with the reports of Main and the March of 
Dmies trial may be related to characteristics of 
the populations involved. We have previously 
reported that LBW births in patients of a public 
health department clinic are frequently related 
to premature rupture of the fetal membranes, 
impaired fetal growth, or medical problems.'" 
Prevention strategies are unlikely to affect the 
outcome in pregnancies with the.se problems. 
In contrast, in our previous study, private 
patient LBW births were more likely to be relat- 
ed to idiopathic premature labor, which may be 
favorably influenced by prevention techniques. 
Thus, the relative success or effectiveness of 
the Papiernik-Creasy prevention model may 
depend in part on the characteristics of the 
population for whom it is employed. 
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Although a difference was seen in the rates 
of LBW births between women enrolled in the 
project and those not enrolled, no difference 
was seen in the rates of P-LBW births. Kessel et 
al have previously found that national trends 
in P-LBW birth rates may Ix? more resistant to 
improvement than those of term LBW birth 
rates." 

The apparent improvement in the rates of 
VLBW births to patients enrolled in this project 
is encouraging. These births are the most likely 
to have adverse outcomes/- and even modest 
reductions in the rates of VLBW births can have 
significant social and financial impact.^ 

In summary, the results of this project indi- 
cate that this prematurity prevention model can 
be utilized in private patients in a southern 
state. Improvement in LBW rates occurred in 
both white and black patients of private 
providers who utilised the program, 
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Statistical Findings: 
A Prematurity Prevention Project in 
Northwest North Carolina 



Table 9.1 

Private Births in Northwest North Carolina 
1985-86 



Project Non-Project 

Total Births 12,704 23,715 X' 

Percentage Breakdown; 

< 1500g 0.75 1.33 25.19 

<2500g 5.94 7.32 25.06 

<38wks 9.54 10.71 12.09 

P-LBW 3.83 4.1 1 1.67 



White Births 11,035 19,051 

Project Non-Project 
Total Births 12,704 23,715 X' 
Percentage Breakdown: 



< 0.005 

< 0.005 

< 0.005 

NS 



< 1 500 g 


0.60 


1.04 


15.95 


< 0.005 


< 2500 g 


5.35 


6.05 


6.34 


< 0.02 


< 38 wks 


8.62 


8.87 


0.55 


NS 


P-LBW 


3.41 


3.52 


0.26 


NS 


Non-White 










Births 


1 ,669 


4,664 








Project 


Non-Project 






Total Births 


12,704 


23,715 


x' 


P 


Percentage Breakdown: 






< 1 500 g 


1.74 


2.?5 


1.57 


NS 


< 2500 g 


9.83 


12.v;9 


6.21 


< 0.02 


< 38 wks 


15.58 


18.. 55 


8.07 


< 0.005 


P-LBW 


6.58 


6.56 


O.OD 


NS 



Figure 9.1 

Rates of LBW and VLBW Births in Northwest 
North Caroh"na* 



8- 
7- 
6- 
5- 
4- 
3- 
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1 - 
0- 



T 



T 



1980 1981 1982 1983 1984 1985 

PercenLige r^tes, ot LBW (500-2500 fi) births in north- 
west North Carolina are shown in the upper scjie of the 
c /iarf and rates of VLBW (500-1500 g) births are shown 
in the lower scale. 



Figure 9.2 

Rates of LBW Births Within the Project vs. Rates 
Among Unenrolled Private Patients* 

Project 



7- 

6- 

5- 

4- 

3- 
2 — 

1 

0 



Non-pro joct 



! 

1980 1981 

p < 0.005 



1 



198: 



1983 



1984 1985 

Non-White 

p < 0.02 



* Percent^tge rjtes of LBW (500-2500 births in private 
patients enrolled in the project (gray bars) are compared 
with rates of LBW binhs in private patients not enrolled 
in the project (white harsh 
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Figure 9.3 

Rates of VLBW Births Within the Project vs. Rates 
Among Unen rolled Private Patients* 



2.5 n 



2- 



1.5 



1- 



0.5- 



0-1 



I Project 
Q Non-project 




Total 



White 

p < oms 



Non-White 



* Percentage rates of VLBW (500-1500 g) births in private 
patients enrolled in the project (gray bars) are compared 
with rates of VLBW births in private patients not en- 
rolled in the project (white bars). 



Figure 9.5 

Rates of P-LBW Births Within the Project vs. Rates 
Among Unenrolled Private Patients* 



7-1 
6- 
5~ 
4- 
3- 
2- 
1 - 
0- 



H Project 
□ Non-project 




Total 



White 



Non-White 



* Rates of premature low birthweight (P-LBW) births in 
private patients enrolled in the project (gray bars) are 
compared with rates in private patients not enrolled in 
the project (white bars). 



Figure 9.4 

Rates of Premature Births ( < 38 Weeks' Gestation) 
Within the Project vs. Rates Among Unenrolled 
Private Patients* 



20 n 




Total White Non-White 



p < 0.005 

* Percentage rates of premature births ( < 38 weeks' gesta- 
tion) in private patic^nts enrolled in the project (gray 
bars) are compared with rates of premature births in pri- 
vate patients not enrolled in the project (white bars). 
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The Family Workers Project: 
Evaluation of a Randomized 
Controlled Trial of a Pregnancy 
Social Support Service 

Brenda Spkncer, Ph.D. 
Introduction 

The Short Report, published in 1980 by the 
house of Commons Social Services Commit- 
tee' highlighted widespread variations in peri- 
natal health among different areas of the 
country. Birthweight is acknowledged to Ix? 
one of the Ixest available indicators of perinatal 
health,* and, using this indicator, the 
Manchester region compared badly with the 
country at large. Here, 10.2 percent of all new- 
lx»rn infants weighed less tlian 2500 g, com- 
pared witli a figure of 7.3 percent for England 
and Wales as a whole.^ 

Low birtliweight arises as a consequence 
of premature onset of hhox or retarded fetal 
growtli, and is more commonly found among 
scxrially disadvantaged women.* Psychoscxial 
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stress is one possible mechanism by which 
social disadvantage may give rise to poor preg- 
nancy outcome.^' Factors often cited as con- 
tributing to psychosocial stress are low income, 
inadequate access to and consumption of ser- 
\ices, inadequate access to information, lack of 
physical effort, isolation, improper diet, poor 
living conditions, ambivalence about the preg- 
nancy, and lack of social support.'^'* 

While it is not possible for health services 
to reverse the social disadvantage reflected in 
perinatal statistics, it may be possible to com- 
pensate for it by the appropriate redirection of 
provision. Tliis possibility prompted the institu- 
tion of the South Manchester Family Worker 
Scheme, which aimed to provide additional 
social support for women at above-average risk 
of giving birth to a low oirthweight baby. It 
was intended that this support would reduce 
the level of stress, thereby improving the well- 
being of the mothers-to-lx' and, ultimately, the 
health of their babies. 

Tlie role of the family worker is mcxleled 
after that of the travailleme familiale who had 
been provided as part of the Maternal and 
Child Health Service in the Departement of 
Seine-Saint-Denis." In Manchester, short-term 
funding for family workers was obtained from 
the Manpower Services Commission Women 
selected for the posts were hired on the basis 
of p)ersonaliry and general life experience; they 
had no formal qualifications in health or social 
services. The service adopted a client-centered 
approach, with the tasks of the worker varying 
according to each client's situation. In practice, 
these ranged from providing help with obtain- 
ing state benefits, housing, shopping and other 
domestic work, and childcare, to promoting 



appropriate use of health and social services, 
and community facilities; and generally acting 
as confidante."' 

The effect of intervention by the family 
workers was evaluated in the form of a ran- 
domized controlled trial. The trial was designed 
evaluate the potential impact of such a ser- 
vice; therefore, randomization took place 
l^fore knowing which women would eventual- 
ly accept a family worker. The "treatment" did 
not consist of having the assistance of a family 
worker, but in receiving the offer of a family 
worker. 



Method 

The trial took place in two phases, from 
June 1982 to June 1983 and from June 1984 to 
September 1985. The year-long gap between 
the two phases was attributable to problems 
with funding for the family workers. An 
overview of recruitment and participation in 
the trial is shown in figure 1. Women eligible 
for the trial were identified following their reg- 
istering visit to either of the two maternity units 
within the South Manchester Health District. 
Eligibility was determined according to criteria 
indicating increased risk of giving birth to a 
low birthweight baby, and was mainly based 
on national birthweight statistics* and on previ- 
ous re.search.'^"'" Any woman satisfying at least 
two of the entry criteria illustrated by an aster- 
ivsk in table 10.1 was included. 

In the second phase of the trial the entry 
criteria were modified slightly to increase the 
rate of recruitment. Two new criteria were 
introduced: "Interpregnancy interval ^ 6 



no 
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months" and "parity 5 3 " Existing criteria were 
in some cases broadened: for example, what 
was formerly "previous perinatal death" was 
extended to "previous fetal/infant death > 12 
weeks' gestation and up to 1 year of life", and 
"marital status single" was extended to include 
known cohabitees. Also, owing to the problems 
in using the "egistrar General's Classijication 
of Occupationsr ' to classify women's occupa- 
tions by social class, the decision was made to 
categorize certain occupations for women as 
belonging to social classes IV or V. although 
they are not officially classified as such (see 
table 10.1). 

As the family NN'orker was intended to play 
a preventive role, any women registering later 
than the 20th week of pregnancy were 
excluded. Intervention began as soon after reg- 
istering as could practically be arranged. Asian 
women were excluded from the trial in \ iew of 
the lower birthweight distribution of these eth- 
nic groups.-' Entrv' to the trial was also confined 
to those living within the district and prede- 
fined adjoining areas. During the two periods 
of recRiitmeni the notes of all women attending 
the registering clinics were .screened. In an 
average month of recruitment those eligible for 
the trial reprCvSented approximately one-quarter 
of all women registering at the 2 clinics, giving 
a final total of 1.288 women. Allowing for 
women lost to follow-up and pregnancy loss, it 
was estimated that each group would have 
approximately 600 cases; this would gis'e a 76 
percent chance of detecting a difference in 
mean birthweight f)f 7"" g between the two 
groups, significant at the 5 percent lesel (two- 
tailed lest) assuming a standard deviation of 
500 g. (It was estimated that, if the inten ention 



was to be clinically of interest, a difference in 
mean birthweight of 77 grams between the 
groups would need to he detected. This figure 
is derived from the difference in mean birth- 
weight between social classes I and II com- 
bined and III. IV, and V combii\ed); however, 
the chance of detecting a decrease in the pro- 
portion of low birthweight babies from 10.2 
percent to 7.3 percent, significant at the 5 per- 
cent les el. would Ix? less than 50 percent. 

Following recruitment, participants were 
randomly allocated to either the control or th.* 
experimental group using random number 
tables. The women in the experimental group 
were then sent information describing the 
scheme, as illustrated in figure 10.2. and a let- 
ter indicating a date and approximat * rime 
when the family worker supervisor would call. 
On her visit, the supervisor explained the 
scheme in more detail, ascertained whether the 
woman was interested in having a family 
v,-orker and, if so. which of the workers would 
be most appropriate. In the first phase, the 
scheme consisted of 10 full-time workers, plus 
a supenisor and project assistant; in the sec- 
ond, the equivalent of 20 full-time workers 
were employed ov\ a full- and pan-time basis, 
plus a supervisor, assistant superv isor, and pro- 
ject assistant (although during the last 3 
months the staffing was reduced to one-third). 
On avenige. a full-time wcirker would have six 
clients, each of whom would receive one to 
two visits per week (although, as the service 
was flexible to the needs of each individual, 
some received more extensive help than this 
and others received less). Information on birth- 
weight, together with other outcome data on 
perinatal health, was collected from the 



ERIC 



Brencia Spencer 



103 



/// 



Advances in the Preimition of Low Binhiimght 



women's hospital records. Results have been 
analysed (/ and A" tests) using the SPSS com- 
puter package/'^ 



Results 

The population covered by the study is 
shown in table 10.1. As illustrated, the process 
of randomization was effective in ensuring com- 
parabiliry^ Ix^tween the two groups, A minimum 
of two criteria were sufficient to qualify for entiy 
to the study, but approximately r.vo-thirds of 
those recruited satisfied three or more criteria. 

Of the women in the inter\^'ntion group 
who were eligible to have a family worker, -41. ^ 
percent received help. As shown in talkie 10.2, 
there were a number of reasons why the 
remainder of the experimental group could not, 
or did not. accept the offer of a family worker, 
the most common being because enough sup- 
port was already available. 

Of the 1,288 women recmited to the trial 
(see figure 10,1), outcome data were unavail- 
able for 52 women (25 in the control and 27 in 
the experimental group), the most common 
reason being relocating out of tiie area Ix'fore 
childbinh (see table 10.3)- The characteri.stics of 
women for whom no outcome was obtained 
did not differ from those on whom the final 
analysis v^as conducted. In addition, twins were 
excluded from the outcome analysis, which 
was therefore conducted on 1,227 women. 

Data on mean binhweight and gestation for 
livebirths and stillbirths are presented in table 
10/i No statistically significant differences were 
found between the two groups. The experimen- 
tal group contained a slightly higher proportion 



(53.1%) of male babies than did the control 
gtoup (47 Therefore, in view of the fact that 
male babies are on average lieavier than female 
babies, male and female hirthweights are pre- 
sented separately in the tables and figures. Table 
10,S presents outcome in terms of the proportion 
of babies in each group who were of low birth- 
weight, the proportion who were as.sessed as 
small for gestational age, and the proportion 
who were born before term. Figures are also 
included on veiy preterm and very* low birth- 
weight births. Being small for gestational age 
was defined as those babies whose birthweighi 
fell below the lOlh centilc on the birthweight 
gestation charts for males and females published 
by Milner and Richards.-' The odds ratios calcu- 
lated on the proportions and the associated con- 
fidence inter\'als demonstrate the similarity of 
results obtained from the two groups. 

The outcome of all pregnancies in terms of 
surv ival is shown in table 10.6. The proportions 
of pregnancies resulting in a livebirth in the 
control and experimental groups were 96.5 per- 
cent and 95. i percent, respectively (stillbirth 
was defined as any baby born dead at or after 
28 weeks' gestation), (3f the livebirths, three 
babies in the control group and one baby in 
the experimental group died within the first 
week, the latter death being due to a lethal 
congenital malfonnation. The largest discrepan- 
cy in the table is in the number of terminations 
carried out for .social reasons; however, exami- 
nation of the relationship between the stage in 
the pregnancy at which these terminations took 
place and the timing of the visit of the family 
worker superv isor did not suggest any connec- 
tion between the two. 

Details on gestational age for all pregnan- 
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cics, excluding those terminated by induced 
alwrtion, are presented in table 10.7. There was 
no evidence to suggest any differences in distri- 
bution of gestational length ()bser\'ed in the two 
groups. (In order to obtain the best e.stimate of 
gestational age, the woman's dates were used if 
she was certain of ihe dale of her last menstrual 
pericxl. For those wlio were uncertain, gestation- 
al age was ba.sed on as.sessment liy ultrasound 
.scan if this was performed before the 2()th week 
of pregnancy or, where no such reading was 
available, was taken from tlie woman's uncertain 
dates. A comparable proportion of women in 
the control and experimental group were able to 
report their dates vvitli certainty.) 

As two maternity units were involved in 
the study, their entry and outcome data were 
studied .separately to check for any possible 
discrepancies between the two hospitals. It was 
found that approximately etjual numiiers of 
trial participants had been recruited from each 
center, and the profile of the two populations 
was equivalent both in terms of characteri.stics 
at entr>- to the trial and mean birthweight and 
length of gestation of the baby. 



lXsc:i;s.sK)N 

From the results it is clear that making 
available the provision of a family worker ser- 
vice to the at-risk group as defined did not sig- 
nificantly inOuence either the overall mean 
birthweight or the proportion of low birth- 
weight; nor was thcTe any indicaticm that either 
of the component elements of low birthweight. 
that is. preterm birth and fetal growth retarda- 
tion, were affected. 
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As with many clinical trials, the size of the 
.study population is perhaps not sufficient for any 
definite conclusions to drawn, the final num- 
bers and .standard deviation (550 g) providing a 
69 percent power of detecting the difference in 
birtlweight felt to be clinically important. There 
was. however, no indication in the results of an 
outcome favoring the experimental group, and, 
indeed, the actual mean birthweight of the con- 
trol group was greater than that of the experi- 
mental group. Moreover, the 95 percent 
confidence interval for the difference between 
the mean birthweights does not include a differ- 
ence of 77 g in favor of the experimental group. 
In addition to birthweight and gestation, a num- 
ber of other outcome measures were examined 
with no .suggestion of any clinically important 
differences between the two groups. 

There are a number of possible ways in 
which these results might Ix- interpreted, each 
interpretation having different implications in 
terms of policy and future research. The first 
conclusion which may be drawn is that the 
.social support of a family worker given to a 
woman in pregnancy does not influence the 
likelihood of her giving birth to a low birth- 
weight baby. The hypothesis thai social support 
could improve perinatal outcome, as measured 
by birthweight. was dexeloped on the basis of 
a .substantial amount of previous research. It 
has variously been suggested that stress and 
lack of social support give ri.se to adverse out- 
come and that intervention programs may miti- 
gate their effect.-'-'^ Our experience in 
conducting the .scheme strt)ngly indicated that 
famil>- workers increased the subjective well- 
being of their clients. Nonetheless, it could be 
that the increa.se in well-being had no impact 
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on the development of the fetus, or that it was 
insufficient to effect any change. Perhaps for 
those women at greatest risk the support of a 
family worker was not able to counterbalance 
the adverse factors leading to low birthweight; 
or their help was not intensive enough; or, 
beginning after the first trimester, it came at too 
late a stage in the prcxess. 

Another line of interpretation concerns the 
target group on whom the study was conducted. 
It might he argued that the criieriu applied result- 
ed in the selection of a group which was inap- 
propriate for the intervention. The group may be 
said to be inappropriate either because just over 
one-half of those offered a family worker did not 
or were not able to accept, or because the entrv' 
criteria did not adequately target those most like- 
ly to benefit from additional support. 

Women eligible for the trial were not pre- 
screeneci to select those who would be more 
likely to accept a family worker. Although a cer- 
tain level of nonacceptance was expected, since 
not all women would need additional support, 
ihe nonacceptance rate obtained in practice 
(SS.7%) was nonetheless higher than was felt 
desirable and would obviously partially account 
foi the nonsignificant findings. Analyses were 
therefore conducted between those women 
who did accept and tliose who did not accept 
combined with the control group. These did not 
show any statistically significant differences 
betvveen the two groups, although, owing to 
the unewni groupings, the chance of detecting a 
difference was unacceptably low at S2 percent, 
and, in addition, the groups were not compara- 
ble because some criteria were associated with 
a higher rate of acceptance than were others. 
There tended to \k a greater acceptance of the 



service among women who were eligible 
because they had experience of previous 
adverse pregnancy outcome, or who qualified 
under the "social class IV or V/unemployment'' 
criterion. An analysis of variance to examine the 
effect of these criteria on eventual birthweight 
outcome showed that the weight of babies born 
to women who entered the trial on the grounds 
of previous adverse pregnancy outcome was 
significantly lower than that of others born in 
the trial (/;< .001). 

The criteria used resulted in the selection of 
a population with a rate of low birthweight (live- 
births) of 8.6 percent The overall rate for South 
Manchester during the years the trial tcx)k place 
was only marginally lower than this figure."'''' 
(Karlier published figures based on the 
Manchester area as a whole' are higher because 
the Central and North Districts have higher rates,) 
Given that trial participants were identified as 
being at above-average risk, one might have 
anticipated a higher rate of low birthweight rela- 
tive to the local populatk)n than was obtained. It 
may be that the exclusion of Asian women from 
the trial accounted in }iart for this discrepancy, 
but, even taking this factor into account, it does 
appear that the criteria did not prove sufficiently 
stringent to identify ihose most at risk. Indeed, 
since during the second phase they applied to 
approximately cme-quarter of all those register- 
ing, they might be considered extensive. 

Although psychosocial stress may gi\'e rise 
to the birth of a low birthweight infant, not all 
low birthweight is attributable to this cause. 
Similarly, the risk factors adopted as criteria 
reflect lx)th collectively and individually a com- 
hinatuMi of social and medical risk, not all of 
which could potentially be reduced by social 
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support. The choice of low birthweight risk fac- 
tors as criteria directs the intervention to a group 
with a potentially higher rate of low birthweight; 
however, this may nonetheless result in an inad- 
equate targetting of those most likely to Ix'nefit 
from the intervention, since only a certain pro- 
portion of that risk could l>e mitigated tlirough 
social support. It may therefore be argued that 
only certain groups within the overall at-risk 
population stand to benefit from additional 
social support. Particular concern is often 
expressed about the needs of adolescent moth- 
ers, for example, A subgroup analysis of women 
less than 20 years old expecting their first child 
show'ed a smaller proportion of low birthweight 
and premature babies in the experimental 
group, but Ix'cause of small numbers the results 
were statistically inconclusive. 

The adoption of low birthweight and 
preterm delivery as general indicators of peri- 
natal health is standard, but these are nonethe- 
less proxy mea.sures and may not be entirely 
appropriate for a trial of this kind. Very low 
birthweight is more strongly associated with 
adverse outcome, but. since it is a much rarer 
event, its use as a measure would require larger 
trials than it is usually feasible to mount. The 
overview of research on social support during 
pregnancy by Elbourne and Oakley (see pages 
203-224) reports that, in common with the 
Manchester study, the two other trials in which 
social support has been the primary inter\'en- 
tion found a non-.statistically significant fall in 
the rate of very low birthweight infants. Even 
after combining results with such small num- 
bers, however, no conclusions can be drawn. 

The trial was designed to be population 
based and, broadly speaking, to be conducted 



under conditions similar to those which prevail 
under nonexperimental conditions. For this rea- 
son, entry criteria were based on routinely 
available data from medical records, and no 
additional prescreening took place. This 
approach is similar in concept to that of the 
pragmatic trial as described by Schwartz et al.'*' 
Given the findings of the trial, however, it is 
apparent that simply providing a service and 
targetting it on one-quarter of the population 
defined as at above-average risk according to a 
mixture of broadly based criteria, will not affect 
the incidence of low birthweight in that popu- 
lation. On the basis of our experience with the 
South Manchester Family Worker Scheme, we 
would therefore advocate that future research 
be conducted to ascertain whether social sup- 
port through family workers may be effective 
for certain groups within the overall at-risk 
population. This would entail closer targetting 
of those most likely to l>enefit using only crite- 
ria indicative of .stress, social isolation, or depri- 
vation, and including in the trial only those 
women both prepared and able to accept the 
help of a worker. We wt)uld also recommend 
that future research include outcome variables 
which a.ssess maternal well-lx'ing in addition to 
clinical indicators of the baby's health. 
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Figure 10.1 
Overview of Trial 



Randomization 



Experimental 
655 



Control 

633 

\ 



271 acceptors 



No outcome 8 



384 non-acceptors 



No Outcome 1 9 



No outcome 25 



Twins 1 



Twins 1 



Twins 7 



262 



3o4 



626 women 



601 women 



1 227 women 
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Age {mean, standard deviation)* 
Percentage less than 20 years 

Weight (kg) 

Height (m) 

[Weight 1 
I Height'' I 

* Number of cafies tor w hich information w^a untsvailable 



Table 10.1 
Study Population 



Experimental 
N = 655 

Standard 
Mean deviation 

23.0 5.2 
45.5 

57.2 10.102)* 
1.6 0.7(20)* 

22.3 3.6(30)* 



Control 
N = 633 

Standard 
Mean deviation 

23.2 5.4 
43.6 



57.4 
1.6 



11.2 (7) 
0.7(13)* 



22.6 4.0(20) 



Number Percentage 



Number Percentage 



Underweight* 
Parity % 



Previous low birthweight (< 2500 g) 



Previous preterm birth (< 37 weeks) 



Previous spontaneous abortion 
1 2-2ft weeks 



Previous perinatal death 
28 weeks- 1 st week of life 



Previous neonatal and post-natal 
deaths 2nd week-51st week life 



Previous terminations for 
medical reasons 



'0 
1-2 
•3+ 

0 
'1 
'>! 

0 
1 

>1 

0 

'1 
•>1 

0 

'1 

•>1 

0 

•1 

0 

1 

>1 



247 
415 
165 
75 

587 
61 
8 

605 
42 
8 

634 
15 
6 

641 
14 



640 
15 



646 
9 



37 
63 
25 
12 

90 
9 
1 

92 
6 
1 

97 
2 
1 

98 
2 



98 
2 



99 
1 



222 
398 
163 
72 

574 
52 
8 

578 
47 
8 

610 
22 
1 

614 
19 



620 
12 
1 

619 
14 



35 
63 
26 

n 



8 



91 

7 
1 

96 
4 
1 

97 
3 



98 
2 

1 

98 
2 
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Table 10.1 (Continued) 
Study Population 



Previous terminations for 
social reasons 



0 
1 

>1 



Inter-pregnancy interval < 6 months' 

Single/widowed/divorced/separated' 

Woman's social class IV or V or unemployed' 

Partner's social class IV or V or unemployed 
(Percentage of those with partner only) 

Diabetic 

Smoking (number of cigarettes per day) 0 

1-5 
5-20 
>20 



Experimental 
Number Percentage 



590 
60 
5 

27 

398 

sn 

216 



326 
69 

247 
11 



90 
10 
1 

5 
61 
78 
63 



1 

50 

n 

38 
2 



Control 
Number Percentage 



568 
59 
6 

24 

376 
477 
219 

1 

313 
59 

243 
14 



90 
9 
1 

4 

59 
75 
62 

1 

49 
9 

39 
2 



f entn,' criteria 

" Women's sM i.it cUhs IV or V indudt's smgUyiyidinyiHi/divarCi'd wornvn. nursin^^ ,wtilunios. shop s.ik's .)vs/s/.inf> .)nd hairdressers, .ind .}// unem- 
ployed jrid unt Uissitieti ivonu'n. Women unemphycti includes hmmnyives jnd students. 

' Partner unemployed includes men m prison. seit'Vmployni, students and disMed/sick 



Table 10.2 
Reasons for Non-Acceptance 

Numl>er 



Not in when visited 

No longer/never was pregnant 

Moving out of study area 

Employed full-time 

Not interested 

Well supported 

Total non-acceptors 

Acceptors 

Total 



91 
15 
39 
41 
55 
143 
384 
271 
655 



Percentage 
13.9 

2.3 

6.0 

6.3 

8.4 
21.8 
58.7 
41.3 
100.0 
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Table 10.3 
Outcome Information Not Obtained 



Experimental 



Control 



Reason Outcome Information Not Obtained 


Number 


Percentage 


Numl>er 


Percentage 


Moved 


11 


1.7 


13 


2.0 


Transferred to hospital outside study area 


5 


0.8 


3 


0.5 


No trace 


3 


OS 


3 


0.5 


Medical record unavailable 


1 


0,1 


0 


0.0 


Not pregnant 


7 


1.1 


3 


0.5 


Home delivery 


0 


0.0 


3 


0.5 


Total 


27 


4.2 


25 


4.0 



Table 10.4 

Mean Birthwelght (Singleton Live and Stillbitlhs) And Length of Gestation 

Experimental Control 95% Confidence 

Interval on 

Standard Standard Mean difference 

Number Mean deviation Numlx?r Mean deviation difference p between means 



Birthweight: All 
Female 
Male 

Gestational age (days) 



602* 3179.b 549,9 
282 3113,3 511.9 
320 3238.0 575.8 



603 



279.0 18.7 



581 3214.5 553.5 
304 3146.3 522.4 
277 3289.3 577.5 



i81 



278.4 19.1 



-34.9 0.3 -97.8 to 28.0 

-33.0 0.4 -90.5 to 24.5 

-5.1.3 0.3 -143.8 to 41.2 

0.6 0.6 -1.6 to 2.8 



• Birlhwviiihl mii>>n}fi lor ono slillhirth 
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Table 10.5 

Proportion of Low Birthweight, Small for Gestational Age, and Preterm Babies 



Experimentiil 



Control 



Odds 95'^ Confidence 





Number 


Percentage 


Number 


Percentage 


ratio 


Interval on 
odds ratio 


Number of iow birthweight babies «2500 g! 














live births and stillbirths 


54* 


8.8 


50 


8.6 


1.0 


0.7 to 1 .6 


livebirths only 


52 


8.7 


49 


8.4 


1.0 


0.7 to 1.6 


Number of very low birthweight babies (<1 500 g) 


5 


0.8 


6 


1.0 


0.8 


0.3 to 2.5 


Number of small for gestational age** 


61 


10.0 


59 


10.2 


1.0 


0.7 to 1.5 


Number of preterm babies {<37 weeks)** 


60 


10.0 


54 


9.3 


1.1 


0.7 to 1 .6 


Number of very preterm babies « J3 weeks)** 


9 


1.5 


11 


1.9 


0.8 


0.3 to 1 .9 



^ Birthwvt^ht missing tor ofw stillhirth 



i f\v Jn(/ stillhirfhs 



Table 10.6 
Outcome of Pregnancy 





Experimental 


Control 


Outcome of pregnancy 


,v = 


626 


,v = 601 






% 


\ "A, 


Termination for 








medical reasons 


3 


0.5 


1 0.2 


Termination for 








social reasons 


1 1 


1.8 


1 0.2 


Miscarriage: <12 weeks 


3 


0.5 


6 1 .0 


>12 weeks 


6 


1.0 


n 1.8 


gestation not known 


0 


CO 


1 0.2 


Stillbirth: antepartum 


5 


o.a 


0 0.0 


intrapartum 


0 


o.u 


0 0.0 


gestation not known 


1 


0.2 


1 0.2 


Live birth 


.597 


95.4 


580 96.5 


Early neonatal death 








(1-7 days) 


1 * 


0.2 


3" 0.5 


Late neonatal death 








(8-28 days) 


0 


0.0 


0 0.0 


Survivors at 1 month 


596 


99.8 


577 99.5 



* None due to It^thjl Lon^ivmtdl nwhorfrntion 



Table 10.7 
Categorization of Gestational Age, 

Excluding Terminations for 
Both Social and Medical Reasons 



Experimental 



Control 







626 


\ = 


601 


Number of Weeks' 










Gestation 


,v 


% 


\ 


% 


0-24 «174 days) 


9 


1.5 


20* 


3.3 


25-27 (175-195 days) 


2 


0.3 


1 


0.2 


28-31 1 196-223 days) 


5 


0.8 


7 


1.2 


32-36 (224-258 days) 


53 


8.7 


44 


7.4 


37-41 (259-293 days) 


456 


74.5 


443 


73.9 


42+ (>294 days) 


87 


14,2 


84 


14.0 


Total 


612 


100.0 


599 


100.0 



• (;<»sMf/onj/ iiiic w.is unj\\iiL}blv kn one nv^^Liifn.i^v, for this i\^sv 
^cstJtion Wiis iissunuKi to /h» <J 74 cLn s. 
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The Social Support and 
Pregnancy Outcome Study 

Ann Oakle\' 
Lynda Rajan, M.D. 

Introduction 

Tlie S(x:ial Support and Pregnancy Outcome 
Study (SSPO) is a randomized controlled trial 
of a scx:ial inter\'ention involving home visits 
to women at higli risk of giving birth to a low 
birtliweight (LBW) baby. It was organized and 
ccx)rdinated from tlie lliomas Comm Research 
Unit (TCRU), part of tlie University of London 
Institute of Education, and funded by the 
British Department of Health and Social 
Security (DHSS) for a period of three years, 
from Septemlx?r 1985 to August 1988. The trial 
itself ran from January 1986 to November 
1987. This chapter describes tlie background 
and methodology of the study and presents 
some of the initial findings. At tlie time of wTit- 
ing, datii analysis is still in progress. 
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Background and Aims of tiii- vStiid^' 

Tlic SSPO study is an attempt to assess the 
effect of social support in pregnancy on a 
range of pregnancy outcomes. An important 
reason for undertaking the study was to investi- 
gate the potential effectiveness of social sup- 
port in preventing adverse clinical outcomes, 
particularly low hirthweight. The study was 
also designed, however, to evaluate the possi- 
ble effects of social support on outcomes 
which are conventionally descrilx'd as "softer" 
Ix'cause they arc concerned with the psychoso- 
cial health of the mother' 

The general background to the study is 
the concept that health is a social, as well as a 
medical, product.-' Health is promoted not 
only by medical sen ices but by a healthy en\ i- 
ronment which enables individuals to make 
full use of their own personal and social 
resources in maintaining health. These 
resources include the social relationships and 
networks in which individuals are involved. 
The health-promoting effect of social support 
has received increasing emphasis in epidemio- 
logical and medical sociological research over 
the last 20 years. There is now a good deal of 
evidence that social support promotes health 
in general.'' There are also both obser\ational 
and experimental studies demonstrating the 
relevance of social support l() healthy child- 
bearing atid childrearing." " Having reviewed 
these studies, it seemed important to try to 
advance the debate concerning the effective- 
ness of social support in pregnanes' by under- 
taking an intervention study using random 
alkx'ation to control both those factors known 
to influence pregnancy outcome and those fac- 
tors who.se effect is yet unknown. Since most 
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previous interventions in this field ha\ e provid- 
ed scx'ial sup{X>i1 in addition to other services 
such as health education, psychosocial coun- 
seling, or intensified clinical care, an important 
aim of the SSPO study was to attempt to sepa- 
rate the provision of social support frt)m other 
types of intervention. 

The Inroad aims of the SSPO .study were: 

1. To conduct a randomized controlled trial 
(RCT) of a program of antenatal support 
and interv iewing by midwives in a sample 
of women at high risk of delivering a LBW 
infant; 

2. To collect information on the s{)cial cir- 
cumstances, health, and self-perceived 
pregnancy needs of such women; and 

3. To evaluate the relevance of data obtained 
from (1) and (2) to the type of antenatal 
care currently provided for high-risk 
women and to the future prevention of 
LBW and other adverse pregnancy out- 
comes. 

The size of the SSPO sample was initially 
calculated in relation to the hirthweight out- 
come on the basis of a comparison of mean 
hirthweight between inter\entk)n and control 
groups rather than of the proportit)n of women 
in the two groups giving birth to a LBW baby. 
The latter calculation would have demanded a 
considerably larger sample .size, losing mean 
hirthweight as an outcome recjuired a .sample 
size of 120 to show a significant increase of ISO 
g in mean birthweight in the intervention group 
(power of 80%. p « 0.05). The actual achieved 
sample size was S()9. 

In addition to testing the Inpothesis that 

i 
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a social support interv ention in liigh-risli prc\vi- 
nancy might he capable of increasing mean 
birthvveight, the SvSPO study was designed to 
test the idea that social support might affect 
the birthweight distributit)n. s(.)me liirthweight 
groups more than others, and particularly 
those women \\ ho were socially unsupported 
or whose obstetric histories indicated social 
rather than biological reasons for prev ious 
LBW deliver^'. Other initial hypcjtheses were 
that the provision of additional social support 
in pregnancy might affect maternal hospital 
admissions in pregnancy, the incidence of 
hypertension and other physical morbidities, 
the length of labor, the use of analgesia, the 
incidence of instaimental delivery and other 
such procedures, and, in the postpartum peri- 
od, the incidence of maternal depression, 
infant and maternal morbidity and health ser- 
vice use, and the women's confidence as 
mothers. 



Sll DV DESRiN 

The study was carried out in four centers, 
two in the Midlands and two in the south of 
England. Women registering at these four cen- 
ters were eligible to enter the trial provided 
they met the following eligibility criteria: A his- 
tor>' of at least one previous low birthv.eight 
delivery unas.sociated with major congenital 
malformations; booking before 2i weeks" ges- 
tation with a singleton pregnancy; and reason- 
able fluency in imglish. The first criterion was 
clK)sen in order to .select an at-risk group so 
that the chance of showing some effect of the 
intervention would be maximized. This slrateg>- 



appears to have lx.'en successful, judging from 
the obstetric and social characteristics of the 
final study sample, and was considerably easier 
to carr>' out than more complex risk scoring 
systems. Women entering care ver>' late in their 
pregnancy were excluded from the study in 
order to aUow time for the inter\'ention to be 
given. Restriction of the study to English speak- 
ers was unfortunately necessary, as funding 
was insufficient to cover the cost of interpreting 
and translating for non-English-speaking ethnic 
minority mothers; ho\ve\'er. four percent of the 
final sample identified their ethnicity as Afro- 
Cariblxnm. Asian or mixed." and five percent 
of the partners were described as Ix-Monging to 
this category. 

The social support intervention in the 
SSFO study was provided by midwi\es who 
worked as research midwives on a part-time 
basis for the duration of the trial, one in each 
of the four centers. The chief reason for using 
midwives to provide the inteivention was that 
the Department of Health, which funded the 
study, was concerned that the interveners 
employeci should, for policy reasons. Ix* repre- 
sentative of a group that already had an estab- 
lished role in maternity .ser\ices. In the event 
the study denK)nstrated ixnefits of support in 
pregnancy, the policy implications would then 
be relatively easier to translate into practice 
than if staff not linked with the maternity ser- 
vices had acted as sources of support. There is 
also a sound historical and professional ratio- 
nale for seeing midwives a.s potential social 
supporters, as individual social care for women 
has always constituted a key element in the 
professional ideology and practice of niid- 
wifeiT.' 
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Figure 11.1 shows the consent, rUndom- 
ization, and data collection procedures used in 
the SSPO study. From January 1986 to May 
1987, the four research midwives selected 
from the case notes of all the women register- 
ing at the four centers those who fit the study 
eligibility criteria. The aims and design of the 
study were then described to each woman. 
The midwife explained that, if a w^oman 
agreed to lake part, she would not necessarily 
receive the social support intervention, but 
would have a 50/50 chance of being in the 
control group. The importance of random allo- 
cation was emphasized, as was the fact that 
every woman would receive standard antena- 
tal care, irrespective of study participation or 
allocation. The midwives also explained that 
every woman wno entered the study would Ik* 
asked to complete a postal questionnaire six 
weeks after delivery. 

When a woman agreed to take part, the 
midwife telephoned TCRU for an allocation 
and then informed the woman to which group 
she belonged. Women allocated to the inter- 
vention group received the social support 
package in addition to their normal antenatal 
care; those allocated to the control group had 
standard antenatal care only. Obstetric data 
were collected after delivery on all of the 
women participating in the study.* A postal 
inslrumer.t was used to collect information 
from the mothers postpartum, both to reduce 
cost and to avoid the potential problem of the 
midwives who had provided the social sup- 
port inter\'ention collecting information they 
might wish to see establishing the Ix'nefits of 
their work. The two main disadvantages of a 
postal survey are loss of qualitative material 

1 



and low response rates. The format of the 
questionnaire used in tlie SSFO study encour- 
aged women to write open-ended, unstruc- 
tured answers if they wished to, and many 
did; assiduous follow-up of initial nonrespon- 
ders produced an overall response rate of 95 
percent.' 



Natlire of the Social Sitport LvrERviLvnoN 

The SSPO study was set up to evaluate 
the potential of nonspecific social .support to 
improve pregnancy outcome. As emphasized 
above, it was not a study of a health educa- 
tion, intensified clinical care or other directly 
service-related intervention, but rather an 
attempt to provide and assess the value of 
.support to women in their own homes during 
pregnancy in whatever way seemed appropri- 
ate to them. The sSSPO intervention consisted 
of a minimum package of three home visits, 
ideally at 14, 20. and 28 weeks' gestation, plus 
two telephone calls (or brief home visits for 
women without telephones) from the research 
midwives. The midwives were asked to try to 
provide this minimum package for every 
intervention group woman and to provide 
more than this if asked to do so by the 
woman (providing the midwife's caseload 
allowed this). In addition, the research mid- 
wives were provided with radiopagers, and 
intervention group women were informed 
that they could call the midwife assigned to 
them whenever they wanted to. on a 24- 
hours-a-day basis. 

During the home contacts, the midwives 
were asked to do a number of things: First of 
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all, to listen to what women had to say; sec- 
ondly, to discuss with the women their preg- 
nancy needs and circumstances; thirdly, to 
give information when required; and lastly, to 
carry out appropriate referrals to other agen- 
cies, such as social workers or hospital spe- 
cialists. To provide a structure for the 
interaction between the research midwives 
and the women they were supporting, three 
semistructured inter\aew schedules were avail- 
able, and normally used.^ A portion of each 
home cont:ict was tape-recorded to generate a 
basis for comparing the midwives wath one 
anotlier, and also to provide some qualitative 
data for the analysis of the study results. AJter 
each contact with a woman in her intervention 
group, the midwife completed a short data 
.sheet on which .she as.sessed the woman's 
needs, her state of mind, and the type of help 
given, if any. 

Table 11.1 gives some guidance as to how 
these specifications for the intervention 
worked in practice. The home visits were car- 
ried out at approximately 18. 2i. and 30 
weeks, somewhat later than planned, due 
largely v:> the women registering to hospital 
and thus being recruited into the trial later 
than anticipated. Twenty-five percent of the 



women received le.ss than the minimum .social 
support package (normally because they deliv- 
ered early) and 70 percent received more than 
the minimum package. More than one-half of 
the intervention women were referred by the 
research midwives to health professionals at 
some stage in their pregnancies, and one- 
quarter were referred to welfare agencies; one 
in five women did not receive referrals of any 
kind. Information about the specific health 
topics of smoking, alcohol, and diet was 
requested and given to 12 percent. 8 percent, 
and 24 percent, respectively, of the inter\en- 
tion group; one-third of the women were not 
given any lifestyle information at all. The 
research midwives were provided with guide- 
lines as to how to respond to specific topics in 
order to standardize the type of information 
given. Throughout the trial regular tnonthly 
meetings were held in London and attended 
by all of the midwives. These meetings served 
a number of purposes, including facilitating 
the .standardization of the .social .support being 
given and allowing the research midwives to 
discuss the inevitably stressful nature of the 
work in\'oived in giving support to women 
with large numbers of social and obstetric 
problems. 



• Except for tuH) who motvcl ctway dtmti^ the study cnid could not ix' tnucd. 
t PufiiatUir thanks aw diw to Sandra Stone for this. 

§ 'Ihc intcfvietv -xhvdith's wen- used partly as a result (fe.xix'rience of the Penh Social Support and Prerentiini of 
Preterm Uihottr Trial, in trhich it teas found that sometimes conivrsations fn'tuven research niidieives and intenetr- 
tion Mfoup leomen did not easily RCt off the ground, due to lack of an oivrt rationale. Ihe midwifes in the SSPO study 
uvre asked not to use the inteniew schedtdes when they felt it teas awkward or inadrisahle to do so. It is im/xniaut to 
note, hotivivr, that inteniewing. as used in .social science research, is often e.xfx'nenced as a suplx>rtive exercise hy 
inteniewees.' 

II further analysis if data fK'tiattiing to these iwfxniattt issues will Ix- earned out and pahti.^hed elseuhere. 
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The Samplf: 

Figure 11,2 shows the SSPO sample, 
together with the pregnancy outcomes. Of the 
510 women who agreed to take part in t!ie 
trial, 256 women were randomized to the inter- 
vention group and 254 to the control group. 
One intervention group woman proved to liave 
been incorrectly entered; two women, one in 
each arm of the trial, moved and Ix'came inac- 
cessible to the study. Fi\e women were carry- 
ing twins which were not diagnosed until after 
recruitment to the trial; these women were 
excluded from the main analyses, as the SSPO 
study was mounted as a trial of social support 
in singleton pregnancy. Kqual numbers of 
women in the intervention and control groups 
had terminations and spontaneous abortions. 
There were three stillbirths in the intervention 
group, three intrapartum stillbirths associated 
with abruptio placentas and one antepartum 
stillbirth due to placental insufficiency at 36 
weeks (weight of 1,760 g). There were 240 live 
births in the intervention group and 243 in the 
control group. After allowing for five neonatal 
deaths, 23H intervention group and 2 lO control 
group babies remained at the end of the study 
period. 

Table 11.2 shows the comparability of the 
two groups at entrv' to the trial. There was no 
difference in mean gestaticm at booking, the 
mother\s age, smoking status at booking, or 
parity, A slighll>- higher percentage of the inter- 
vention group women were married or cohabit- 
ing, Approximateh" three-quarters of both 
groups were categorized as working class 
according to the present or previous occupa- 
tion of the baby's father. One in five women 



had partners who were unemployed. About 
one-third of the women were themselves 
employed during pregnancy and similar pro- 
portions left school at or before 16 years of 
age. These are indications that the sample was 
disadvantaged socially as well as being at high 
risk obstetrically. There are no indications thai 
the differences in pregnancy outcomes 
described below which favor the inter\ention 
group might reflect the fact that this group is 
less disadvantaged socially than the control 
group; if anvihing, the figures suggest that the 
opposite may he the case. 



Birthiivight. CJestation. LiIm: and Dchtviy 

Table 11.3 gives mean biithweight. The ini- 
tial aim of increasing birth weight by 150 g 
proved to be overambitioiis. Taking singleton 
babies who survived (the most important crite- 
rion from the mothers point of view), the dif- 
ference between the inlenention and control 
groups is 50 g. For live singleton births it is 
about the .same, but the difference is le.ss when 
the .stillbirths are included. It is interesting to 
note that a recent overview by David Rush'^ of 
dietarv" interventions in pregnancy concluded 
that the overall birthweight effect of these inter- 
ventions is in the range of U)-SO g. 

From table il.i it can be seen that there 
were fewer LHW i')abies in the intervention 
group. Table 1 LS shows that our intervention 
had no effect on mean gestational age. 

Tables 1 1.6-1 1.9 give the findings for the 
labor and deliveiy variables we identified at 
the outset as possilile areas of effect — on.set 
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of labor, mean length of labor, type of deliv- 
ery, and analgesia/anaesthesia in labor. There 
are few differences here that are .statistically 
.significant in the accepted sense (the tables 
carry a p value where this is le.ss than 0.1). It 
i.s clear, however, that the direction of alino.st 
all of these results is in fav(.)r of the interven- 
tion group. 

Mcitenicil Physical Health and Medical Care 

Figures for some dimensions of the 
women's physical health in pregnancy and use 
of medical care are given in Tables 11.10-11.12. 
There is a suggestion in Table 11.11 that .symp- 
toms of hypertension were less con.mon in the 
inter\'enti()n group; these women also experi- 
enced fewer hospital admissions for threatened 
preterm labor. The lower incidence of tiredness 
and iasomnia in the inter\^ention group may Ix- 
linked with the lower incidence of depression 
in pregnancy (.see table 11.16). There was no 
difference in the incidence of medical diagnoses 
of intrauterine growth retardation or u.ses of cer- 
vical .suture and betamimetics (see table 11.11). 
Fewer women in the intervention group 
received more than one ultrasound scan, and 
fewer had antenatal cardiolocographv. The mo.st 
.striking finding in these tables is tlie incidence 
of antenatal hospital admissions, which was sig- 
nificantly lower in the inter\'ention group. 

Table 11.12 provides data on the period 
after hirth. There were significant differ- -nces 
betv^een the two groups, with 70 percent of 
the intervention women, compared with 60 
percent of the control women, reporting their 
own health as good or ver>- good. In respon.se 
to the question of whether or not there are 
continuing physical problems as a result of the 



birth, there is also a difference between the 
two groups. 

Finally, fewei intervention group women 
made use of the health services (apart from 
their routine postnatal check-up), and there 
was a significant difference in the use of prima- 
ry health care. 

Baby 's Condition 

Tables 11.13-11.15 relate it) the condition 
of the baby. There was some difference 
obsened in terms of Apgar scores. Alx)Ut the 
same number of babies in each group were 
resu.scitated. but there was a statistically signifi- 
cant distinction in the methods used, 
Inter\-ention group babies were more likely to 
have their airways cleared and/or .simple suc- 
tion, and control group babies were more like- 
ly to need oxygen or more inv asive methods ot 
resuscitation (.see table U.l.^), Approximately 
the same number of babies in the two groups 
went to the nei^natal unit; however, there were 
some differences in the care received within 
the neonatal unit, with control babies using 
more. Method of feeding at di.scharge from the 
hospital also tended to differ (see table 11.14). 
According to their mothers, interv'cntion group 
babies were somewhat healthier than control 
group babies. This appears to be reflected in 
the figures for babies' health .senice use after 
birth, which parallel the findings of the moth- 
ers. A significantly greater proportion of the 
intervention group Ixibies were not health ser- 
vi'-e users. About the same proportit)ns were 
still ;n or had been readmitted to the hospital, 
but intervention babies were taken back to the 
hospital somewhat less than the others (see 
table 11.15). 



Ann Oakley and Lynda Rajan 



125 



129 



Advances in the Prevention of low Birthweigbt 



Psychosocial Outcomes 

Information on psychosocial outcomes is 
taken mainly from the postnatal questionnaire. 
According to table 11.16, the most statistically 
significant difference from this point of view 
between intervention and control group women 
lies in the area of "worries" about the baby after 
birth Measures of perceived control over one's 
life and depression (taken in the hospital after 
delivery) also favor the intervention group, as 
indeed do all of the outcome measures shown 
in this table. Table 11.17 demonstrates what 
might be regarded as a serendipitous effect of 
the intervention, which was to increase the 
domestic participation of men in pregnancy and 
in the early weeks of parenthood. 



Conclusion 

This paper pre.sents some of the initial 
findings from an RCT of a .social support inter- 
vention in high-risk pregnancy. On the basis of 
these data, it can be said that there is no evi- 
dence that this intervention did any harm to the 
mothers and babies who received it, and a 
good deal of evidence that the effects were 
beneficial. Tables 11.18 and 11.19 give .some 
summary measures of the way in which the 
SSPO intervention was .seen by the supporters 
and by those supported. Listening was the sin- 
gle most valued characteristic attributed to the 
research midwives. As one v^oman remarked: 

. . . This time I've been lucky, because 
I've been able to talk, and I mean I've 
got a lot of fears and anxieties in m>' 
mind that I've been able to tell you 
about, that I wouldn't have been able to 
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talk about to a doctor. ... I have been 
looking forward to you coming. I've 
been saying that woman is coming on 
Wednesday. . . 

Research midwife, protesting: 

•Tm not THAT WOMAN, I m Susan. ' 

"I mean I can talk about it to my friends 
and that, but it's just that little bit of extra 
professional help. . . ." 

The help that the research midwives in the 
SSPO study were able to give has to be seen in 
the context of women's ordinary^ experiences 
with maternity services. In both Europe and 
North America, there is convincing evidence 
that these services are frequently felt by moth- 
ers to be unsupportive and demoralizing.'-" 
Poor doctor-patient communication was often 
commented on in the SSPO .study, as it was by 
this woman discu.ssing a previous stillbirth: 

. . . There's a lot of questions you want 
to ask . . . but you just can't. Everything 
is iTished and you can't think (properly) 
. . . and when yt)u do ask them, you 
think you're being silly because they tr>' 
to put you off. . . . When we lost the la.st 
baliy, I had to go there for the postnatal 
and we thought it was for the results of 
the postmortem . . . and (the doctor) 
said, "Why have you come? What have 
you come for?' So I said. "I don't know, I 
think I've come for the results of the 
postmortem,' . . . and he said, 'Don't 
you know why your baby died then?* 
And I said. 'No.' . . . and he .said, 'Oh 
well, at 25 weeks, Vkiiat do you expect?' 
and pa.ssed it off. . . . 
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Many of these women had unresolved 
problems to do 'vith their past experience of 
giving birth to a LBW baby; for some, it was 
the first time they had been given the oppor- 
tunity to discuss their feelings fully with any- 
one. It would thus seem that the therapeutic 
effect of a social support intervention in the 
pregnancies of such women may have as 
much to do with the reconstruction of the 
meaning of past experiences as with the medi- 
ation of present experiences. It is salutary to 
note (see table 11.19) that the importance of 
the supporters* help in these circumstances 
may often be undervalued by the supporters 
themselves, who may feel skeptical alxjut the 
potential of the modest help they are able to 
give in counteracting the effects of the multi- 
ple social deprivation which affects the lives of 
many urban families in the 1980s. 
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Figure 11.1 

Consent, Randomization, and Data Collection Procedures 

Eligible women identified 
by research midwives from 
case notes 

I 

Explanation of study and 
request for consent to 
participate 

Randomization 
(by phone to TCRU) 



Control Croup 

Obstetric case note data 

Postnatal questionnaire 
(sent out 6 weeks after delivery) 



Intervention Croup 

I 

Social Support Intervention 

Obstetric case note data 

I 

Postnatal questionnaire 
(sent out 6 weeks after delivery) 



Figure 1 1 2 

Study Sample and Pregnancy Outcome by Assignment into Intervention and Control 



Ell^ibio and *jsktHi 
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Excludt*ii 
1 


Moveci 
1 


Twins 


S?ngirf;)n*i 
2S1 


Top** 


h 


Still Births 


Live Births* 
240 
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Table n.1 

Structure and Content of the SSPO Intervention 



Mean gestational age (weeks) at: 

1st home contact 17.8 

2nd home contact 24.0 

3rd home contact 29.7 

1st telephone contact 22.3 

2nd telephone contact 273 

Women who received: 

percentage number 

minimum social 

support package 5 12 
less than minimum 

social support package 25 61 
more than minimum 

social support package 70 1 70 

No referral of any kind 22 54 
Referred to: 

health professional(s) 52 1 25 

welfare agencies 27 64 

No lifestyle information given 34 81 

Given information about: 

smoking 12 28 

alcohol 8 18 

diet 24 58 



Table 11.2 

Comparability of Groups at Recruitment to Trial 





Intervention 


Control 


Mean gestation (weeks) 


15.7 


15.6 


Mother's age (years) 


27.9 


28.1 


Percentage of group: 






Under 20 years of age 


4 


4 


Married/cohabiting 


84 


<~i i 
81 


Working class* 


77 


72 


Partner unemployed* 


21 


20 


Employed during pregnancy* 33 


35 


Education completed at 


or 31 


31 


before 1 6 years of age. * 






Smoking at time 


41 


40 


of enrollment 






Parity 


1.8 


1.8 


Mean number of previous LBW deliveries: 




1 


85% 


867o 


2 


11% 


1 2% 


3 + 


4% 


27o 


Total Numbers 


255 


254 


• Intornwtion Uken from postiuUil qucstionn^hrcs. 




Table 1 1 .3 




Mean Birthweight 






Intervention 


Control 


Surviving singletons 


2973.9 g 


2923.1 8 




(iV=238) 


(N=240) 


Live singleton births 


2956.3 g 


2906.5 g 




(N=240) 


(N=243) 


Singleton live and 


2944.4 g 


2906.5 g 


stillbirths 


(N=243) 


(N=243) 
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Table 1 1 .4 
Low BIrthweight 

Intervention Control 
percentage number percentage number 



Live Singleton Births 



<2500g 


17 


42 


21 


52 


>2500 g 


83 


198 


79 


191 


Total 


100 


240 


100 


243 



Singleton live and stillbirths 



<2500g 


19 


45 


21 


52 


> 2500 g 


81 


198 


79 


191 


Total 


100 


243 


100 


243 



Table 1 1 .5 
Gestation at Delivery 



Mean gestational age 
at delivery (weeks) 



Intervention 
38.2 



Percentage of deliveries: 

< 28 weeks 3.6 

< 37 weeks 19.3 

Total numbers (all pregnancies 

except for terminations) 249 



Control 
38.2 

3.2 
20.5 

249 



Table 1 1 .6 
Onset of Labor 

Intervention Control 
percentage number percentage number 



74 


180 


()8 


163 


22 


53 


26 


64 


4 


10 


6 


14 


100 


243 


100 


241 



Spontaneous 

Elective 

Emergency 
cesarean 

Total* 



*Ail m^knun tlw births *md f^tillbirths Un y^'hidi intorm.ition .iva//*?/)/£\ 



Table 1 1 .7 
Mean Length of Labor 



Intervention 


Control 


5.3 


5.4 


20.4 


21.1 


10.0 


7.2 


5.7 


5.9 



First stage (hours) 
Second stage (minutes) 
Third stage (minutes) 

Total* (hours) 



' Ba^iod on N-202 (tnter\cntion) and / 93 (ControlK live Jnd 5f///- 
births, norKes^rean-delivered nwthers, tor whom information was 
available. 



Table 1 1 .8 
Type of Delivery 

Intervention Control 
percentage number percentage number 

197 75 182 



Spontaneous 81 

Forceps/vacuum 2 
extraction 

Cesarean 1 7 
section 

Total* 1 00 



5 
41 

243 



5 
21 
100 



11 

50 
243 



'All singlvton live binhfi and stillhinhs tor whic h intonmition was avJilAble. 



Table 1 1 .9 
Analgesia/Anesthesia in Labor 

Intervention Control 
percentage number percentage number 



None/Entunox 45 

Pethidine 26 

Epidural 11 

GA 17 

Other 1 

Total* 100 

'All hmglvton live births And stillbirths tor whic h information was .ivailable. 



108 


40 


95 


162 


26 


61 


27 


16 


39 


41 


18 


43 


3 


0 


0 


241 


100 


238 
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Table 11.10 
Maternal Physical Health in Pregnancy 

Intervention Control 
percentage number percentage number 



Proteinuria 










Health very 


on own 


24 


51 


27 


64 


cood/eood 


with bo 


s 


\f 


1 1 

f f 


1 1 

1 i 


Has no physical 


Suspected lUGR 


21 


51 


22 


54 


problems now 


Threatened 


6 


14 


9 


20 


No hpalth ^rvirp 


miscarriage* 










use (except for 


Admitted foi 


14 


J4 


18 


43 


routine postnatal) 


threatened pre- 










Still in/readmitt- 


term labour 










ed within 6 weeks 


Tiredness* 


78 


180 


83 


187 


of delivery 


Insomnia* 


22 


50 


27 


62 


Hospital visit 


Swollen ankles* 


26 


59 


32 


73 


(excluding 












routine postnatal) 


* Mother's infornwtion 










Visit to/from GP 



Table 11.11 
Medical Care in Pregnancy 

Intervention Control 
percentage number percentage number 



Cervical suture 


4 


9 


4 


13 




Table 11.13 






Betamimetics 


3 


8 


4 


U) 


Baby's 


Condition After Birth 




More than one 


73 


178 


77 


187 




Intervention 


Control 


ultrasound scan 










percentage 


number 


percentage 


number 


Antenatal CTG 


40 


97 


49 


118 


Apgar: <7 at 1 min 


12 


29 


15 


35 










p < .06 


<7 at 5 min 


> 


4 


4 


8 


Mean number 


5.1 




5.1 




Not resuscitated 


34 


81 


33 


81 


of hospital visits 










Cieart*d airways/ 










Admitted to 


41 


97 


52 


126 


suction only 


64 


100 


54 


83 


hospital 








p< .01 


O.' by bag and mask/ 










antenataliy 










other resuscitation 


32 


50 


38 


59 


Mean number of days 


7.2 




8.3 


Endotracheal intubation 5 


7 


9 


13 


in hospital antenataliy* 










(N 


= 157} 




155) 



* fijst* for cok uLitmr} is number at women tuimitteii. 



Table 11.12 
Maternal Physical Health After Birth 

Intervention Control 
percentage numlwr percentage number 



70 



161 



I 69 
(/V= 118)' 

) 93 



8 



Other 



67 



13 



60 133 
p<.03 

46 52 
{N = 113)* 

31 70 
p<.05 

4 8 



8 18 



39 88 
p < .03 

7 16 



li.isiHi on s s J io (tntcnvntion) *im/ ^ =• JJh (Control} survn in^ single- 
ton fkihivs ^vhosv mothers n*turneit postniU.il qucsttonntUre .md 
ansvvmx/ relevant qiu^^tions, 

* Slumiycr ^\ ho recordi^ any phs'<K\ii problem lifter the hirth. 



p < ,04 for resuiiiitdtion metliLxi. 

RdSixi on singleton live births for whu h tntornnUinn on Ap^iU 
scores/resincitjtion wjs dx jibble. 
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Table 11.14 
Baby's Care After Birth 

Intervention Control 
percentage number percentage numljer 



To neonatal unit 15 .^5 

Mean number of days 9.6 

Ventilated 3 8 

Mean number of days 5.0 

Supplemental 0; 3 8 

Mean number of days 3.85 

Totally intravenously/ 5 1 3 
tube kS 

Mean number of days fe.C>2 



Breastfed at discharge* 45 



105 



15 37 
17.1 

5 13 
6.18 

5 13 
10.08 

5 13 

18.62 
39 89 



Bmni on \ - 240 ilntcnvntian! jnd \ = J4f (Control), ^in^lctan livv 
births. Mt'jns in t\u h cise iwwy/ on numlx'r nn fivina thf pnx vilurc: 
figures e\t /u</r / b.ihy w/jo diiti in mtin.n.il unit .ind H who jn- still in. 

• Surxivors tar wham into' i.Uian juvl.ihlf (\ - ?(' t(yr intvrsontion 
and N = 22b tor Contrail. 



Table 11.15 
Baby's Health After Birth 

Intervention Control 
percentage number percentage number 



No problems after 
discharge 


74 


157 


66 


142 
p < .07 


No health 
service use 


35 


81 


24 


54 

p < .007 


Still in/readmif ed 
to hospital 


7 


16 


7 


15 


Hospital visit 


11 


24 


16 


35 


Visit to/from GP 


45 


104 


43 


98 


Other 


13 


29 


13 


30 



Bfisedon s = J U) (Inter Mention) .mci n = JJh (Cjintful) sun ixuii; ^mi^lc 
ton b,}hivs whosr mothors rcUirntHi fH)stn,}tjl qucstionn^vrond 
amwereti relt^xuwt question** 



Table 11.16 
Psychosocial Outcomes 

Intervention Control 
pi.'centage number percentage number 



Enjoyed birth 



66 



'Excellent' relation- 64 
ship with baby now 



151 



148 



58 130 
p< .08 



Depressed in pregnancy 14 31 

92 



60 



18 



134 



40 



Depressed after 40 
birth 

Control over life 72 



Worried alx)ut 1 6 
baby now 



166 



36 



48 107 
p< .08 

63 143 
p< .08 

28 63 
p< .001 



R,ise<l on \ = J tO [Interv ention} <md\ ~ 22h (Control), mothers ot sur- 
vi\'in^ sinfilt'ton Ihibios who rt'turnni ^H}Stn,U.il qucstiomuiire .ind 
iWs»vrcd rt'/t'k'.jf)/ questions. 



Table 11.17 
Partner's Support and Help 
During Pregnancy, Birth, and After Birth 

Intervention Control 
percentage number percentage number 

Present during lalwr 78 177 76 171 

'Took days off very 30 56 27 47 

often/often 'to be with 
you' during pregnancy 

In pregnancy helped very often/often with: 

shopping 85 187 77 161 

p< .01 

other children 94 191 89 173 

p < .05 

After birth helped very often/often with; 

shopping 88 189 81 169 

p< .02 

other children 97 197 92 178 

p < .05 

llistni N = J iO sinters ention) ,ind \ ■= JJh (Contrail mothers vv/io 
returntHi the fxiitjl queslionnjire ond .i/i.-wtTtf/ lelnjnt questions. 
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Table 11,18 
Attitudes Toward the Intervention 

Percentage of women who said it wa^ important that: 

She listened 80% 

She gave advice 65% 

I saw her throughout pregnancy 56% 

She gave information 56% 

She was a midwife 33% 

Total .V = 236 



Table 11.19 
Value of Contact with Midwife in Pregnancy 

Very/particularly Quite Other/no 

helpful helpful information 

Midwife 
considered 

herself* 13% 42% 45% 

Woman 
considered 

midwife* 50% 44% 6% 



* Me^n oi J homo tonUct t^ssessmvnts. 

* From postnatdi queMionnaire. 
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Prevoition of Preterm Deliveries 
By Hofne Visiting System: 
Results of a French Randomized 

Controlled Trial 

BvAmcv. Blondkl, M.D. 

JOSPllA LlAIX) 

Gi-iifVjii) HrK/VUT, M.D. 
Thk Homy. Vishing S\'srai 

In France, the home visiting system is a part of 
Maternal and Child Healtli Services, a program 
created after the Second World War to reduce 
infant mortality and to promote the health of 
mothers and children under sL\ years of age. 
Tlirough clinics and home v isits. Maternal and 
Child Health Sen ices provide health care, 
screening, and immunization free of cost. Tlie 
program is .staffed by multidisciplinary teams 
consisting of dcKlors, niidwives, nurses, nurs- 
ery nurses, and serial workers. 

During the 1960s, home visits were made 
by nurseiy nurses to children only. A home 
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visiting system for pregnant women was later 
intrcxiuced as part of a national program which 
began in 1970 and which intended to reduce 
perinatal mortality and the incidence of handi- 
capped infants.^ It included allcKation of finan- 
cial resources to develop health services; 
educational programs; and regulations to 
improve maternity unit equipment, prenatal 
care, and the working conditions of employed 
women. The first domiciliary midwife began 
visiting pregnant women who were registered 
at Antoine Beclere Hospital (Department of Dr. 
Emile Papiernik) in 1975. At present, between 
500 and 600 midwives make home visits in 
France. 

The activities of the domiciliary midwives 
are not defined precisely. In accordance with 
the regulation, home visits should l>e offered to 
two specific high-risk populations; Women who 
have difficult life circumstances, and women 
who have pregnancy complications. For the 
first group, the home visiting system is consid- 
ered as a means of reaching women who are 
reluctant to use health services, improving 
women's health habits, encouraging their rela- 
tives and friends to help them with housework, 
and establishing a link between the families 
and agencies employing home helpers. For the 
second group of women, the task of the mid- 
wives is to monitor pregnancy complications. 
Routine medical examination includes measure- 
ment of blood pressure, analysis of urine glu- 
cose and protein, measurement of fundal 
height, monitoring of fetal heart rale and fetal 
movements, and assessment of ceivical state. 
Domiciliary midwives are not allowed to pre- 
scribe drugs. 

High-risk women who receive home visits 



also have routine visits at prenatal clinics. 
Home visits are free for every pregnant 
woman. 

The importance of the two basic activities 
of domiciliary^ midwives — support and care — 
varies according to geographical area. In Paris, 
supenision of pregnancy complications is the 
main activity. In 1982, 80 percent of the preg- 
nant women received home visits t>ecause they 
had a threatened preterm labor; the other indi- 
cations were hypertension, intrauterine growth 
retardation, and multiple gestation. In Paris, 
each midwife works closely with one maternity 
unit and visits pregnant women who attend the 
outpatient clinic of this unit. 



Backgrouni:) and Aim of the Study 

Two randomized controlled trials (RCTs) 
were conducted to study the effectiveness of 
routine home visits during pregnancy. Olds et 
al. evaluated a program of prenatal and postna- 
tal home visits among socially disadvantaged 
women in New York State, ^ Nurses made an 
average of nine visits from the beginning of 
pregnancy until delive^y^ Their activities includ- 
ed parent education, enhancement of the 
women's informal support systems, and linkage 
of the parents with community services. A 
French RCT was conducted during the same 
period (1978-1980), but in this study women 
were visited at home when they had pregnancy 
complications. Seventy percent of the women 
were at high risk for preterm labor.' iMidwives 
made an average of six visits from the onset of 
the complication to delivery. Both of these 
studies failed to demonstrate any decrease in 
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low birlliwcighl and preterm delivery rales 
among the overall population, and i signifi- 
cantly higher perinatal mortality rate was 
observed in the intervenuon group in the 
French trial. 

The publication of the French trial raised 
several questions concerning the effectiveness 
of home visits and the benefits which could be 
expected frnni this care system. The higher risk 
of perinatal mortality associated with the home 
visits could be explained by the inclusion crite- 
ria used in the trial: It was conducted only a 
few years after creation of the home visiting 
system, health benefits may have l>een overesti- 
mated, and some high-risk women should not 
have been enrolled in the trial. 

Moreover, against the French background, 
it may be difficult to show any health benefits 
of home visits on pregnancy outcome in cases 
of threatened preterm lalx)r because there is a 
very actix e management of this complication in 
France and we can expect a high level of care 
among women visited at home and women 
attending prenatal clinics. 

If the chance to shovs a health benefit is 
small, other effects of home visits should be 
considered (mainly, the cost of medical care 
and the women's view). Policymakers might be 
interested in this medical care arrangement if it 
reduces the overall cost of can.* during preg- 
nancy, especially the costs related to hospital- 
ization. The choice of a pattern of medical care 
should not be based on financial reasons only, 
however; the women\s v iews of prenatal care 
arrangements also should l>e taken into 
account. The aims of our study were to ascer- 
tain if a home visiting system reduces the cost 
of medical care during pregnancy and if the 



women's satisfaction with medical care is 
greater when they have experienced home vis- 
its as compared with the usual care provided in 
the outpatient clinics. 



MEIHOD 

The study design consisted of a random- 
ized controlled trial. The protocol and ques- 
tionnaires were prepared with the domiciliary' 
midwix es who were working in Paris. 

The study was restricted to women who 
had threatened preterm labor becau.se it was 
the main indication for prescribing home visits. 
The eligibility criteria were defined according 
to the usual practice in Paris: Women were 
recruited if they had a noderale threatened 
preterm labor, and women who received intra- 
venous betamimetics were excluded because 
these drugs are administered for acute threat- 
ened preterm labor in hospital exclusively. 
Women were enrolled between 26 and 36 
weeks of gestation. 

Two groups of women were (\)mpared. 
Women in the inter\'eniion group were provid- 
ed one or two home visits per week: in addi- 
tion, women had access to the domiciliary 
niidwives by phone calls. Considering that the 
aim of this study was to a.ssess the existing 
home \ isiting .system, the inieivention was con- 
ducted by the present midwives without any 
extra inter%'ention. No home visit was provided 
to women of the control group. Women in both 
groups received routine prenatal care from 
ob.steiricians or midwives at the outpatient clin- 
ics, and they were hospitalized if necessar>^ 

The women were aUocated into the inter- 



Beatnce Bkmdel et ai 



13G 



143 



Advances in the Prevention of Low Birthweight 



veniion group and the control group by ran- 
domization w ith .scaled envelopes; this random- 
ization occuiTed in two different settings: (1) In 
the outpatient clinic, when a threatened 
preterm labor was diagnosed during a prenatal 
visit; and (2) in the inpatient ward, when the 
risk of preterm delivery of a hospitalized 
woman was decreasing and the discharge was 
considered. 

The sample size estimation was based on 
the number of hospital days during pregnancy, 
which is the main part of medical cost before 
deliver>\ The number of women required for 
the study was estimated to be 90 in each 
group. This size should enable us to detect a 
statistically significaiit reduction of number of 
days in hospital equix alent to SO percent of the 
standard deviation; this standard deviation was 
determined from observational studies conduct- 
ed in France, The probability of observing a 
taie difference between the two groups w as 9S 
percent. 

The study was carried out in four maternity 
units of the public and pri\ ate sector located in 
Paris: Hospital of the Deacons, Notre Dame of 
Honsecours Hospital, Saint Anthony's Hospital, 
and Tenon Hospital. The first women were 
enrolled in N()vemlx.M- 19S5 and the last women 
delivered in August 19S7. Data collection was 
needed at different points in the study. A sheet 
was completed at .study eniiy to ascertain the 
eligilnlity of eacli woman and to assess the risk 
of preterm deli\ eiy according to the state of the 
cervix and the frequency of contractions. After 
delivery, a questionnaire was given three to 
four days after birtli, when the w{)man was still 
in the maternity unit. It was ;i self-adniini.stered 
questionniMre, whicli focused on the women's 



views of prenatal care arrangement and 
inquired about the medical knowledge of the 
women, bed rest, and support during the last 
trimester of the pregnancy. Data on prenatal 
care, delivery, and pregnancy outcome were 
collected from medical records by one or two 
midwi\'es in each hovpital. 

Statistical analysis was carried out In' the 
use of A' and / tests, as appropriate. 



Ri-:sii;i>i 

A total of 158 women were randomized 
into either the intervention or the control 
group. Six women were lo.st to follow-up after 
enrollment; it was impossible to identify the.se 
women and to know whether they differed 
from the other women. The following results 
are ba.sed on 79 women in the inter\ention 
group and ^5 women in the control group. 

Compliance with the allocation was 
assessed. Four women in the intervention 
group had no home visit. Two of them were 
hospitalized several days after allocation, and 
they stayed in the hospital a long time. In the 
control group, eight women had home visits; 
they might ha\e a higher risk of preterm deliv- 
ety than the other women. Six women were 
hospitalized after randomization. Tor the analy- 
sis, we retained the groups as they were origi- 
nally allocated. 

hi the intervention group, the midwives 
made an average of i,6 home visits. The aver- 
age length of the home vi.siting sen ice was 30 
dax's. In general, the last visit occurred during 
the 3Mh or 3()th week of gestation. 

At study entry, the intervention group and 
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the control group were similar on tlu: major 
sociodemographic chaniclcristics (see table 
12.1). The distribution of age and parity was 
the same; the proportion women who were 
married or who were cohabiting with the 
child's father and the proportion of women 
with French citizenship did not differ signifi- 
cantly. Furthermore, both groups had the same 
social class di.stribution. 

The distribution of risk factors for preterm 
deliveiy was similar in the two groups. The 
proportion of \\-omen w ho had had a prev ious 
preterm deliver>- was 5 percent in the inter- 
vention group and 8 percent in the control 
group: this difference was not significant. At 
study entry, 77 percent of the women were 
perceiving conlractit)ns in the intervention 
group versus 79 percent in the control group 
(see table 12.2). A vaginal examination was 
carried out for every woman before enroll- 
ment. Dilatatitin of the internal os and short 
cervix were less frequent among the interv en- 
tion group, and soft ceivix and middle posi- 
tion of the cervix was more frequent in this 
group; ne\ enhele.ss. none of these characteris- 
tics of the cervical .state differed significantly in 
both groups. 

The proportion of women who delivered 
before 37 weeks of gestation was IS percent in 
the intervention group and IS percent in the 
control group. Two perinatal deaths were 
oh.setTed in the intervention group and one in 
the control group; these three deaths occurred 
among premature babies whose gestational age 
at birth was 52 or 33 weeks and whose binh- 
weight wa.s between POD and 18()(.) g. These 
results show that the study popuhition had a 
high risk of preterm delivery: in the control 



group, the preterm delivery rate was three 
times higher than it was in Paris in 1981.' 

The trial was designed to a.ssess the cost of 
medical care during pregnancy mainly through 
the co.st of hospitalizations. The proportion of 
admissic.ns to hospital was slightly higher in 
the intervention group than in the control 
group, and the mean stay in hospital was a lit- 
tle longer in the interventk^n group; however, 
none of these differences was significant (see 
table 12.3). The difference (inteiventu)n group 
minus control group) of the mean stay in ho.s- 
pital was 1.4 days (CI = - 0.8. + 3.S); the confi- 
dence interval included a range of situations, 
from a reduction of about 1 day in hospital 
through the home visiting system up to an 
increase of 3.5 days. Thus, the chance of reduc- 
ing the cost of medical care related to hospital- 
ization was verv' small. 

The home visiting system nevertheless 
reduced the number of prenatal visits at the 
outpatient clinic, and the difference was signif- 
icant: 33 percent of the women in the inter- 
vention group had i prenatal visits or mcve, 
compared to >i percent of the women in the 
control group. All of the women except two 
were treated with tocolytic agents after studv' 
entry; the treatment was similar in both 
groups. 

.After deliveiy. we asked mothers whether 
they had been s:uisfied with their medical care 
when they had had a threatened preterm 
labor, l-'our answers were proposed: Verv' .sati.s- 
fied. satisfied, un.satisi'ied. and veiy unsatisfied. 
No woman was unsatisfied or very un.sati.sfied 
in the intervention group, and 3 women were 
unsatisfied or very un.satisfied in the control 
group. The proportion of very satisfied 
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women was nvich higher in the intervxmtion 
group (78%) than in the control group (4i%), 
and the difference was significant (see table 

12.4) . Another question was related to the pre- 
natal care arrangement: "According to you, 
what is the best prenatal care arrangement 
when a threatened preterm labor is diag- 
nosed?" The home visiting system was pre- 
ferred more frequently than the other 
arrangements in both groups, but the propor- 
tion of VNomen who preferred the liome visit- 
ing system was 89 percent in the inter\'enti()n 
group and 60 percent in the control group. 
The proportion of women who would have 
preferred hospitalization was similar in both 
groups; none of the women in the inter\'en- 
tion group preferred numerous prenatal visits 
at the outpatient clinic, but 26 percent of the 
women in the control group did. 

One of the tasks of domiciliar>- midwiv es is 
to proxide information and support, with the 
objective of reducing tiring living conditions, 
improving home help, and encouraging women 
to have rest. 

Bedrest was more frecjuently recommend- 
ed among the inlenention group than among 
the control group. Seventy percent of the 
women in the inienention group were asked 
to stay in bed the whole day, compared with 
58 percent of the women in the control group, 
but this diffe-'ence was not significant (see table 

12.5) , The women in the intervention group 
were taught to identify contractions more fre- 
quently than the women in the control group. 
Hiis difference was statistically significant. In 
fact, the proportion of women who stayed in 
bed the whole day was higher {S8%) in the 
intervention group than in the control group 



(42%) (see table 12.6): the difference was not 
significant, but the p value was 0.07. 

In general, the women in the inter\'ention 
group had more help than the wotiien in the 
control group: 86 percent of the women in the 
intervention group, versus 70 percent in the 
control group, said that llie amount of help had 
been higher during the episode of threatened 
preterm labor than during the first trimester of 
pregnancy. In the intervention group, 56 per- 
cent of the women who had previous children 
did not participate at all in child care; this pro- 
portion was 30 percent in the control group, 
and the difference was significant. The number 
of people who took responsibility of home 
tasks was nevertheless not different in both 
groups. 



CONCLI SIGNS 

Women's satisfaction with medical care 
was much more important in the intenention 
group than in tlie control group. Satisfaction 
may have long-term effects on such outcomes 
as postpartum depression or mother-child rela- 
tionship. Follow-up of the study population 
was not planned in our protocol, and we do 
not know the consequences of the women's 
satisfaction. 

Several studies have reported that pregnant 
women are satisfied witii whatever care they 
liave experienced and preter it to alternative 
possibilities. This statement was noted in rela- 
tion to a new schedule of prenatal visits, 
epidural," continuous fetal heart monitoring 
d u r i n g labor.' a n d e a r 1 y d i sc h a rge a f t e r 
deliveiA'.' It is not verified for home visits, how- 
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ever; in our study, at least 60 percent of the 
women in both groups preferred llie home \ is- 
iling vsystem. In some cases, a new organization 
of medical care cannot be an improv ement for 
the majority of the women; but. in general, 
women have difficulties considering the advan- 
tages and disad\ aniages of a new procedure or 
treatment which they have not experienced. 
Furthermore, differences between alternative 
pcxssibilities sometimes mean ver>' little. On the 
conirar)'. home visits may represent a real dif- 
ference in care, tiredness, and relationship with 
midwives. and women who did not experience 
home visits could easily imagine how this sy.s- 
lem was managed. 

This .study does not show that tlie home 
N'isiting system reduced the number of days in 
hospital. In the best situation, there is a 
decrease of one day in the intervention group, 
but actually the cost of home visits per woman 
is almost ecjual to the cost of one day in hospi- 
tal. Thus, in this hypothesis, medical cost is 
equivalent in both care systems. In the wt)r.si 
situation, the number of hospital days is mucli 
higiier in the group of women \ isitcd at home 
than in the other group. 

Against the background of medical practice 
in Paris, it seems difficult to reduce the number 
of days in hospital through the home \ isiling 
.sy.stem. Trench ob.sietricians have a \er>- active 
approach to threatened preterm labor, which 
includes high rales t)f hospitalization, and they 
may be reluctant to decrease this standard of 
care even if another prenatal care .system i;; 
proposed. Furthermore, the domiciliary mid- 
wives who were involved in tiie trial could not 
interfere with admissions to hospital. The 
majority of the \M)men \\ ere admitted on their 



own initiativ e, and only l i percent of the hos- 
pitalizations were decided by the midwives 
during a home visit. In addition, when a 
woman was admitted Ix'cause of a threatened 
pretemi labor, the medical staff may have been 
inclined to keep her at the hospital for at least 
three to five days, with the objective of pre- 
scribing a treatment and monitoring the compli- 
cation over se\"eral days. In the trial, a short 
hospital stay was not more frequent in the 
group of women who received home visits 
than in the other group. In general, a greater 
number of \-isits may induce a greater number 
of medical inter\entions. Women who had 
home \-isits had about twice as many internal 
examinations as the other women; therefore, 
the chance to detect a complication was higher 
in the interv ention group, Furthermore, women 
in this group were more aware of the signs of 
pregnancy complication liian the other women 
and they might pay more attention to tho.se 
signs. 

The results on the number of clays spent in 
the hospital depend on the local medical prac- 
tice. In a pre\ ious trial. Spira et al. did not find 
an\- significant difference in the mean stay in 
the ho.spital.* but this .study was carried out a 
short time after the creation of this care s\-.stem. 
whereas se\ eral years are recjuired to ha\'e an 
adjustment of current medical practice to an 
inno\ation. Therefore, it would be important to 
have results on more recent .studies in other 
areas or in other maternity units. 

This study was restricted to threatened 
preterm lai->or. It does not give any conclusion 
for other pregnancy complications which are 
supervised by domiciliary midwives. such as 
h\ pertension. It also does not gi\ e any concki- 
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sions for another type of care w hich is provid- 
ed by domiciliary midwives: Out of large 
town.s, the midwives provide home visits to 
socially disadvantaged wx^men; their basic 
activity is to encourage women to attend prena- 
tal clinic and to have regular rest and appropri- 
ate diet. The benefits of such care have not yet 
been assessed in France. Research on the 
effects of home visits among underprivileged 
women should be considered in the future. 
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Statistical Findings: 
Prevention of Preterm Deliveries 
by Home Visiting System 



Table 12.1 
Maternal Demographic and Social 
Characteristics 



Intervention Control 
group group 

percentage percentage 

(N = 79) tN = 73) 



Age (years) 
< 24 
25-29 
> 30 

Parity 
0 
1 

2 or more 

Fr. citizenship 

Married or 
cohabiting with 
the child's father 

Social class* 
I 

II 

III 

IV 



25 
34 
41 



49 
36 
15 

20 



31 

23 
17 
29 



18 
37 
45 



49 
40 
11 

30 



93 



30 
15 
27 
28 



P 



NS 



NS 



NS 



NS 



NS 



According to occupation of the child's father; women 
who were living alone were excluded. 

I: managers, engineers, professional workers. 

IV: manual workers, unemployed. 



Table 12.2 
Contractions and Cervical State at 
Study Entry 





Intervention 


Control 






group 


group 


P 




percentage 


percentage 




Perceived 








contractions 


77 


79 


NS 


Cervical 








Dilation 








no 


5 


6 




external os 


46 


40 


NS 


internal os 


49 


54 




Length of the 








cervix (cm) 








< 1 


35 


30 




2 


52 


54 


NS 


> 3 


13 


lb 




Consistency 








firm 


23 


2b 




medium 


41 


46 


NS 


soft 


36 


28 




Position 








posterior 


57 


59 




mid 


42 


38 


NS 


anterior 


1 


3 




Low station 


4 


1 


NS 



Expansion of 
the lower uter- 
ine segment 



79 



79 



NS 
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Table 12.3 
Prenatal Care After Study Entry 



Percentage 
admitted 
to hospital 



Intervention 
group 



45 



Control 
group 



36 



NS 



Total number of hospital days* 
Hospitalized 



women 
all women 

Prenatal visits at 
outpatient c linic 
(percentage) 

0-1 

2-3 

4 or more 
* mean + s.d. 



9.4 + 8.2 
4.3 + 7.2 



8.3 + 8.8 
2.9 + 6.6 



NS 
NS 



27 
40 
33 



10 
36 
S4 



NS 



Table 12.4 
Mother's Views of Prenatal Care 



Intervention Control 
group group 
percentage percentage 



P 



Wore you soti^tieci with your premitj! rare since you IwcJ 
a thre^Uened preterm l,ibour i 

very satisfied 78 44 

quite satisfied 22 51 < 0.001 

unsatisfied or 

very unsatisfied 0 5 

According to you, what is the best prenMol c are .nrdnge- 
mpnt when thretUened preterm labor is di,ii;fK)sed r' 
hospitalization 11 15 
more visits at the 

outpatient clinic 0 26 < 0.001 

home visits by a 

midwife 89 60 



Table 12.5 

Information about contractions and bedrest 



Intervention Control 
group group 
percentage percentage 



Identification 
of contractions 

Stay in bed 

no recom- 
mendation 

some hours 

//7e whole d.?y 



77 



21 

70 



59 

18 

24 
58 



P 



< 0.05 



NS 



Table 12.6 
Bedrest and Home Help 

Intervention Control 
group group 
percentage percentage 



Bedrest during 
the whole day 

More help 
than during the 
first trimester 



58 



86 



42 



70 



0.07 



< 0.05 



Number of people who participate in house work 



0 -1 
2 

3 or more 

Child care by 
the father or 
another person 
exclusively * 



* MultipiUde only 



53 
32 
15 



60 
32 



NS 



56 



30 



< 0.05 
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Smoking Interventions 
During Pregnancy 

Makv I. SixiON, Ph.D., M.RH. 

iN-moDixmoN 

In this paper, three issues are addressed: (1) 
The importance of cigarette smoking during 
pregnancy as a risk factor; (2) the causality of 
cigarette smoking in reduced biithweight; and 
(3) the effectiveness of smoking cessation assis- 
tance in achie\'ing abstinence. The discussions 
\yAo\\ often overiap at least two of these issues. 

The lMP()RTANc:i: of Smokinc^, /Vs a Risk Factor 
The 1985 Institute of Medicine report' synthe- 
sized a large numlxT of .studies in the area of 
low birthweight. To organize the findings and 
discussions, risk factors were divided into the 
following categories: Demographic risk factors, 
medical risk factors that predate the current 
pregnancy, medical risk factors during the cur- 
rent pregnancy. Ix-havioral and environmental 
risk tactoi-s, and health care factors. The datii in 
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table 13.1 were abstracted from information 
presented in that report. For each broad catego- 
ry of risk, the table shows the specific factor for 
which the literature showed the largest relative 
risk for babies with intrauterine growth retarda- 
tion (lUGR). Some estimates of relative risk 
were less reliable than others, and this was indi- 
cated by a range of estimates. In general, how - 
ever, the largest single risk factor within each of 
these categories showed a relatixe risk of about 
twofold or threefold. Smoking had about the 
same level of relatixe risk as most other factors. 
The data showed that smokers are at three 
times the risk of having an lUGR baby; the 
increased risk associated with smoking is. o\ er- 
all, as high as for other risk factors for lUGR. 

Only a few studies have u.sed either lUGR 
or preterm delivery as the dependent variable, 
compared with a much larger number of stud- 
ies that have examined average birthweight or 
low birthweight. The reason for concentrating 
on the lUGR relative risk. howe\'er. is that the 
work of Sexton and Hebel,' as well as others, 
supports the hypothesis that maternal .smoking 
during pregnancy results primarily in a problem 
of intrauterine growth retardation. 

hi addition to the high level of increa.sed 
ri.sk, the importance of smoking in relation to 
birthweight from a public health point of view is 
further underscored by its pre\ alence. Over one- 
fourth of all pregnancies begin with the woman 
smoking; of the.se. only a fairly mode.si percent- 
age of women quit on their own and continue 
their abstinence throughout the pregnancy.' 

Thi-: L\D'()R'r.\.\ci-: of Smokint. .^s \ Cjkwm. Fachor 

In assessing the risk a.ssociated with smok- 
ing from a clinical point of view, a major con- 



sideration is the extent to which the observed 
reduction in growth of the fetus is causal and 
the extent to which it can be reversed. If smok- 
ing is causally related to birthweight, its impor- 
tance is much more significant. Over the last 
three decades, hundreds, if not thou.sands. of 
studies have replicated Simpson's earlier obser- 
vation that maternal smoking is related to the 
birthweight of the infant.' Despite the over- 
whelming consistency of the data, a hotly 
debated issue arose almost immediately and 
has continued regarding whether smoking is 
truly causal since smokers were known to 
have, or more often just suspected of having, 
characteristics other than smoking that could 
account for the lower birthweight of their 
infants.' Arguments again.st smoking as a causal 
factor could best be refuted or supported by 
experimental e\ idence . 

Results from Three RCTs on Binh weight 

There have been only three randomized 
clinical trials (RCTs) reported on smoking cessa- 
tion and birthweight. One has reported no dif- 
ference; one. a .statistically significant difference; 
and the latest, a difference in the expected 
direction, but not a .stati.stically significant one. 
Despite the need for such experimental evi- 
dence to clarify the i.ssue of causality, it was not 
until 19^8 that Donovan reported results from 
his randomized clinical trial of smoking inter- 
vention and birthweight conducted in England." 
His trial showed no difference in the birth- 
weight of the babies born to the two randomly 
allocated groups of pregnant smokers. The 
inten ention group had. on average, baliies who 
weighed 12 g le.ss than babies born to mothers 
in the control group. Some of the details of the 
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Donovan trial w ill be discussed later. 

The second of the three randomized clini- 
cal trials that have examined birthweighl is that 
of Sexton and Hebel/' It is the only reported 
randomized trial that lias l->een conducted with 
a U.S. population, although it should Ix? noted 
that two additional U.S. trials with plans to 
examine birth outcomes have been initiated. 
The first is a trial conducted at Kaiser 
Permanente in Oregon, in which the investiga- 
tors intended to examine birthweight, but did 
not do so (probably because of the pcwr results 
obtained in quit rates)." The second is an ongo- 
ing trial in Vermont under the direction of 
Seeker-Walker.'* Birth outcomes have been col- 
lected; biit although there are plans to examine 
them, there has not yet lx.'cn a report. 

The Sexton and Hebel study was designed 
to test the cau.sal hypothesis that a reductk)n in 
smoking during pregnancy would increase the 
average birthweight of the infant. It is the only 
one of the three trials that has found a signifi- 
cant difference in quit rates and birthweights. 
Thus, the details of this trial are of special inter- 
est. With the cooperation of more than SO pri- 
vate obstetricians in the Baltimore metropolitan 
area, 93S pregnant smokers were enrolled. The 
pregnant women filled out a brief questionnaire 
with information related to smoking and last 
meastnial period, and stated their willingness to 
be contacted by project staff. From these 
responses, eligibility was determined: Smokers 
of 10 or more cigarettes at the beginning of 
pregnancy were eligible (regardless ot whether 
they were currently smoking or not) if they had 
not pas.sed the 18th week of gestation. Because 
of expected high rates of recidivism, smokers 
who had quit prior to registration for care 



(ba.seline quitters) were included in the trial. 
The eligibles were contacted and a ba.seline visit 
scheduled. At that visit, written consent to par- 
ticipate and a questionnaire were obtained; a 
sample of saliva was also obtained, from which 
salivaiy thiocyanate was measured (thiocyanate 
is correlated with smoking status)." The smokers 
were randomly allocated to either a treatment 
or a control group. 

On average, the women were approxi- 
mately 25 >'ears of age. they had completed a 
little more than 12 years of schooling, and 
about 40 percent were black. Alx)Ut one-third 
had had no previous pregnancies, and they 
were, on average, at alx)ut 15 weeks' gestation. 

The women smoked about a pack of 
cigarettes at the beginning of pregnancy, but 
had reduced this to about half at the time of 
randomization. The baseline level of salivar>' 
thiocyanate was comparable in the two groups. 
Both experimental groups were comparable at 
the time of randomization. 

The antismoking inter\ention was gi\en by 
project .staff, outside the health care .setting, 
with a variety of contacts, including one per- 
.sonal \ isit at the time of enrollment, a monthly 
phone call, and biweekly contact by mail (usu- 
ally in the form of a newsletter).'" 

The smoker was provided health informa- 
tion on the risks to her own health and to that 
of her baby. The main assistance, however, was 
in the form of information on how to quit 
through suggestions and guidance in behav- 
ioral strategies. The smoking cessation coun- 
selors gave no information on caffeine, alcohol, 
nutrition, or weight gain. When a woman asked 
afx)ut the.se factors, she was told to talk with 
her physician. Discussion of the.se factors was 
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refrained from in an effort to keep the intenen- 
tion purely an antisnioking one. 

Table \52 shows the results for the smok- 
ing informuaon obtained at the 8th month of 
pregnancy. Twenty percent of the women in 
the control group quit smoking and 43 percent 
of the women in the treatment group (p< 0.01) 
reported that they had quit smoking, Consistent 
with the quit rates are the differences in the 
distribution of smoking between the two 
groups. The biochemical measurement, salivary 
thiocyanate, was also statistically different at a 
significant level. Thus, the several assessments 
showed a significant decrease in smoking for 
the inten'ention women. 

The pregnancy outcomes for the two 
experimental groups were comparable; 96,7 
pea'ent of the control pregnancies resulted in a 
single live birth, as did 96,6 percent of the 
pregnancies in the intervention program. There 
was no indication of differential pregnancy loss 
for the two groups. The birthweight hypothesis 
was tested on 867 single live births. As shown 
in table 13.3. the babies in the control grouji 
weighed 3 J 86 g; those in tlie treatment group 
weighed, on average. 3»278 g (p< O.OS). Based 
on the evidence of the quit rates and the birth- 
wxMghts, the null hypothesis of no difference in 
average birthweight was rejected. The percent- 
age of babies weighing less than 2500 g at birth 
is also shown; 8.9 percent of the control 
babies, compared with 6.8 percent of the treat- 
ment babies, were low birtliweight babies. The 
percentages of babies weighing less than 1500 
g was 1.1 for control babies and 1.9 for treat- 
ment babies, Neither of these last two compar- 
isons was significantly different. 

The most recently reported RCT is that oi 



MacArthur, Newton, and Knox,^^ conducted in 
the United Kingdom. Mothers allocated to 
receive assistance with their smoking had 
babies weighing 34 g more, but this difference 
failed to reacli statistical significance, 

Companions of the Ibree RCTs 

At first glance, the results of the three trials 
appear to Ix.* in conflict with each other; how- 
ever, insight into the reason for the apparent 
differences is gained by examining some of the 
design and implementation features of the stud- 
ies. Table 13.4 shows the birthweight results by 
the two experimental groups for the three ran- 
domized clinical trials. As stated earlien the first 
trial, conducted by Donos an, showed no signif- 
icant difference in birthweights between infants 
whose mothers were in the treatment group 
and those whose mothers were in the control 
group. The trial conducted by Sexton and 
Hebel showed a statistically significant differ- 
ence of 92 g. MacArthur et al. found a differ- 
ence of 3'i g, The table also shows the quit 
rates achieved in the two more recent trials. 
Doncnan has never repc^rted the quit rates for 
his trial, but concluded that the difference 
between the two groups was modest at best 
and may not have differed at all/* In the latest 
trial MacArthur el al. reported an increase of 3 
percent in the quit rate in the treatment group 
compared to that of the control group (9% v. 
(y>u). In the Mar>iand study, the difference in 
quit rales is reported to be 23 percent, If the 
women who had already quit before enroll- 
ment (baseline quitters) are excluded vfor clos- 
er comparability with the MacArthur et al. 
study), the quit rates between the two experi- 
mental groups in the Mar^^land cofiort still differ 
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substantially: 32 percent for the treatment 
group versus 7 percent for the control group. 
Thus, the failure to find birthvvcight differences 
in tlie two United Kingdom randomized clinical 
trials results directly from their not achieving 
large enough differences in the relative quit 
rates. The reason the quit rates were so radical- 
ly different from the Maryland rates probably 
stems from the features of the studies. 

IX'sigfi Features of the Studies 

Some of the design features of the three 
studies are shown on table \5.'>- 

Location 

As indicated, two of the studies were con- 
ducted in the United Kingdom, one in '.c ndon 
and one in Birmingham; the Sexton and Hebel 
study was conducted in Maryland. Cultural dif- 
ferences alone might explain the quit rates, but 
there seem to be other possibilities as well. 

Smoking Status 

Amount Smoked and Gestation at Enrollment 
The smokers included in the studies varied. 
Donovan included smokers of any amount at the 
beginning of pregnancy if they were smoking 
five or more cigarettes at the time they were ran- 
domized into the study. The average gestational 
age of the women included in the trial was 
almost 16 weeks (he had included women up to 
30 weeks of gestation.) Sexton and Hebel 
enrolled \\'omen who smoked more at the begin- 
ning of pregnancy (10 or more cigarettes), but 
because they had no cut-t)ff regarding smoking 
at the lime of enrollment, they included women 
who had already quit at the time of enrollment. 
MacArthur el al. enrolled all pregnant smokers at 



the time of lx)oking regardless of the amount. 
The women enrolled in their study and in that of 
Sexton and Hebel were earlier in their gestation 
than the enrollees in the Donovan study, giving 
a little more time for inier\'ention. The differ- 
ences in the smoking criteria used for these three 
studies are reflected in the averages of the 
amount of smoking for those enrolled in the 
study. The women in the two United Kingdom 
studies smoked about 18 cigarettes per day at 
the time they Ix^came pregnant. The women in 
the Maryland study smoked over 20 cigarettes 
per day at the time they Ix^came pregnant, but 
were smoking only 11 cigarettes per day at the 
time of enrollment. Women in the two United 
Kingdom studies had to be smoking at the time 
of entr>' into the study, so there was not as great 
a reduction in the amount smoked between 
onset of pregnancy and entry into the study. If 
the baseline quitters are excluded from the 
Maryland cohort, the women smoked an average 
of 21.7 cigarettes al the beginning of pregnancy 
and decreased to 13.'> cigarettes by the time of 
registration for prenatal care (on average at 15 
weeks" gestalu)n). Thus, the Maryland .study sub- 
jects at baseline had already reduced smoking to 
a lower level than .seen in the two United 
Kingdom .studies. 

Assessment of Smoking 

In the last column of table I3.S. it can be 
seen that the studies differed in the way in 
which smoking .status at the end of pregnancy 
was determined. The two United Kingdom 
studies assessed the smoking status only after 
delivery by .self-reported recall information. 
Neither reported any biochemical assessment of 
smoking. In the Maryland study, both self- 
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reported data and salivary thiocyanale were 
obtained prospectively. The different assess- 
ment of smoking rates introduces some uncer- 
tainty about the comparabiUty of the data. 
Nevertheless, the differences in the amount 
smoked by the subjects in the three trials and 
the time the woman could Ix; exposed to the 
inter\'ention (gestational age at enrollment) do 
not seem great enough to account for the dif- 
fering quit rates achieved in the studies. 

Intervention 

In addition to the differences in the amount 
of cigarettes smoked, other features of the three 
studies varied and are the ones most likely to 
explain the quit rates. These features relate to 
the intensity of the inter\'ention sites and the 
intervention staff. The two United Kingdom 
studies were conducted within a small number 
of clinical settings, and the inter\'eniu)n was car- 
ried out by the clinic staff them.selves. hi the 
Maryland study, the smokers were recruited 
from a much larger numlx^r of practice settings, 
and the inter\'ention was conducted outside of 
the practice setting hy staff recmited and trained 
by the project. In the Birmingham study, the 
amount of time and attention given to the inter- 
vention N'aried from one staff member to another 
and at times was not conducted as planned. 
From discussions with both of the United 
Kingdom study groups, the antismoking inter- 
vention was, on average, relatively weak com- 
pared to the numlxfr of contacts, inlensiiy, and 
time given in the Maryland study. 

Allocation Scheme 

There was also some po.ssible compromise 
in the integrity of the two experimental groups 



from the studies lx,Mng given in the clinical set- 
ling and implemented hy the regular prenatal 
staff. In the Donovan study, the smokers were 
randomized on an individual allocation basis. 
In contrast, for practical reasons, the accmal of 
subjects for the MacArthur study was by four- 
week periods in which all smokers lxx)king at 
the hospital received the inter\x*ntion during a 
designated four-week interval followed by a 
four-week interval during which smokers 
received no intervention. The same clinic staff 
were responsible for patient care during the 
inter\^ention and nonintea^ention phases. 

The brief highlighting of some of the 
design differences among the three randomized 
clinical trials is helpful in identifying several 
possible explanations of why there was such a 
marked difference betwx^en the reported quit 
rates in the two Ignited Kingdom studies and 
the quit rate in the Maryland study and the 
accompanying lack of difference in birtlnveight. 
The United Kingdom studies had a less inten- 
sive inter\'ention than the Maryland study and 
had le.ss control over the implementation of the 
intervention. Furthermore, the same clinic staff 
were in contact with both treatment and con- 
trol smokers, providing the opportunity for 
contamination (although the modest quit rates 
for the ccmtrol groups indicate that this was not 
a substantial problem). Since the United 
Kingdom .studies did not include an objective 
assessment of smoking, such as cotinine, it is 
difficult to know what the precise magnitude* of 
response to the inter\'ention really was, but it 
was surely very low. 

Although the two United Kingdom studies 
did not produce ev idence to refute the null 
hypothesis, the most reasonable explanation for 
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this is Ix'cause the inten'enlion was not strong 
enough to achieve a substantial difference in 
quit rates. The birthweiglit hypothesis can be 
tested only if there is a difference in quit rates 
that is large enough to produce a birthweight 
difference. It is much more reasonable, there- 
fore, to conclude that the two United Kingdom 
studies produced no evidence on whether 
smoking causes reduction in birthweight than 
to conclude that antismoking a.ssistance has no 
effect on birthweight. The weight of evidence 
produced by the large numlx?r of obseivational 
studies and by the Maryland randomized clini- 
cal trial supports a causal effect on the birth- 
weight of the baby from maternal smoking 
during pregnancy. If the mother quits smoking 
during pregnancy, her baby will, on average, 
have an increase in birthweight. It mu.st be rec- 
ognized, however, that, to date, there is .still not 
a solid base of experimental results on which 
to re.st this .statement. 



Sl'IiC)ROi:p ANAL\ SLS 

Regardle.s.s of whether an o\eral! effect for 
the randomized clinical trial is found or not. 
.some analysis is usually directed toward sug- 
gestions of differential effects among subgroups 
of subjects. These subgroup analyses ha\e to 
be \ie\ved as unplanned anah'ses and, there- 
fore. cauik)n must be appropriateh' exercised 
in their interpretation. 

Parity 

The Birmingham data were analyzed and 
reported )">y parity. A larger difference in quit 
rates was found between the treatment and con- 



trol groups for nullipari)us women. These smok- 
ers (see table 13.7) had quit rates of 14 percent 
and 7 percent, respectively, in the treatment 
group and control group. In contrast, the respec- 
tive quit rates among multiparous women were 7 
percent and 6 percent for the treatment and con- 
trol groups. The pattern of birthweights was con- 
sistent with the pattern of quit rates. The 
nulliparous women in the treatment group had 
babies who weighed an a\erage of 96 g more 
than the control group liabies. These findings 
give further support to the causal role of 
cigarette smoking: An increase in quitting cau.ses 
an increase in birthweight. They also suggest. 
howe\ er, that smoking cessation intervention has 
ver>- little impact either on quit rates or birth- 
weights when the smoker has already had a 
pregnancy. Similar Mar>iand data are .shown at 
the bottom of table 7 for the same .stratified 
groups. Among the nulliparous subjects, about 
10 percent of the control group of women quit 
.smoking and alx)ut 36 jxTcent of the treatment 
group quit smoking. Tiiis represents a 26 percent 
difference in the quit rates between the two 
experimental groups. Unlike the xMacArthur et al. 
finding, the quit rates al.so differed Ix'tween the 
two groups of women who had had one or more 
previous pregnancies. The higher quit rates in 
the treatment group were consistent v»'ith the 
finding of hea\ier weight babies in the treatment 
group. The multiparous women in the treatment 
group had babies who averaged 3.275 g, an 
increase of 112 g compared with the control 
group babies. When the quit rates in the 
\ermont study were examined, they did not dif- 
fer according to the number of previous preg- 
nancies the smoker had. The self-reported quit 
rates were l-i." percent and l i.l percent, respec- 
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lively, for women with no prc\ious pregnancy 
versus those with 1 or more.* While some 
groups of nulliparous women, such as those in 
the Birmingham study, may be more responsixe 
to a smoking cessation intenention, it is not a 
consistent finding. Thus, the most reasonable 
conclusion at this time is that all women, regard- 
less of their parity, will benefit from antisnK)king 
inter\'ention both by achieving higher quit rates 
and increased biilhweights of the bailies. 

Race 

Because of the concern for the increased 
low birthweight rates anK)ng blacks, the 
Maryland data were examined to determine 
for blacks the extent of response to smoking 
cessation intervention and the extent of 
impact on birthw^eights of the babies. Ver>- lit- 
tle information on quit rates, if any, has been 
reported separately for black and white preg- 
nant females. On the one hand, black and 
white females, overall, smoke in about the 
same proportion — around percent. On 

the other hand, black females smoke fewer 
cigarettes per day than their white counter- 
parts/^' Table 13.8 shows that for the 296 
blacks in the Mary land colu>ii who were still 
smoking at time of enrollment, 39 percent of 
those in the treatment group cjuit smoking, 
compared with 6 percent in the control group. 
Not as many whiles in the treatment group 
quit (only IH^Vo), The (juit rates for blacks and 
whiles in the control group were similar. 
Thus, liie intervention produced a larger 
increase in quitting among blacks compared 
with whites. It did not, howexer, produce a 
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larger differential in birthweighls. For blacks, 
the treatment women had babies who 
weigiied, on axerage, 94 g more at birth. For 
whites, the treatment group baizes averaged 
136 g higher in weight. Nevertheless, both 
blacks and whites deri\'ed significant benefit 
from the antismoking interxention. 

In summaiy, the birthweighls in all three 
randomized clinical trials and in the subgroup 
anaU'ses seem consistently to follow clearly the 
pattern of quit rates, pro\ iding additional con- 
fidence in the conclusion that maternal smok- 
ing does cause a significant decrease in 
birthweight. 



F>mm\i:M:ss ov 

Smokinc; CiissA'noN Assisivvnxt 

Information from the three trials that have 
reported birthweights has already been pre- 
sented on the differential quit rates between 
two randomly allocated groups (see table 
13. i). Three additional randomi/.ed clinical tri- 
als ha\'e reported on quit rales, but have not 
reported on birthweigiits, The.se ha\ e all been 
conducted within the prenatal care setting but 
with different approaches to the interven- 
tion.'^"^* An indication of the type of program 
is shown. The Baric and Windsor studies had a 
fairly modest level of inter\ention, consisting 
of self-help materials on smoking and a health 
message giwn in the Baric study by the piiysi- 
cian or nurse and in the Windsor study by a 
health educator. The approach in the ongoing 
Seeker- Walker study is much more intensive 
than in the other two in terms of the frequency 
of contacts, length, and focus of the inter\'en- 
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tion. The quit rale for the treatment groups tor 
each of the three studies is U percent (in the 
Windsor study, a second treatment group had 
a 6^^) quit rate). The quit rates in the control 
group \^aried from study to study, resulting in a 
differential between the two experimental 
groups of around percent. It is not likely 
that, with the modest differentials in quit rates 
and the sample sizes, a significant difference in 
birthweights would \^ found. These studies do 
show, however, that a modest level of inter- 
vention can increase the rate of quitting. 
Overall, the highest quit rates were produced 
in the Maryland study, with a 25 percent differ- 
ential in the quit rates found. Kven in that 
study, a verv' large proportion of smokers did 
not quit. 

From the small number of randomized tri- 
als that have reported smoking and birth- 
weight, there is room for optimism. Assistance 
to the pregnant smoker after she has registered 
for prenatal care can be effective in raising the 
proportion who quit and in increasing the 
baby s birthweight. There is still much more to 
learn, liowever. about how to provide effective 
intenention for smoking cessation during and 
following pregnancy. 
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Statistical Findings: 
Smoking Interventions 
During Pregnancy 



Table 13.1 
Estimates of Ri iative Risk for 
Principal lUGR Risk Factors 



Risk Category 



• Demographic: 

Black 

• Medical — Predating Pregnancy: 

Previous lUGR Baby 



lUGR RR 



2.4 



2.9-7.98 



Htnurcc: InstituU- of .Mfdicint>. (1''8S). Prvvvntinn km hirth <.\vi^ht 
Washington. D.(S... National Atacifmy Prvss. 



Risk Category 

• Medical—Current Pregnancy; 

Preeclampsia/Toxemi? 

• Behavioral and Environmental: 

Smoking 



• Health Care: 

Absent/Inadequate Prenatal Care 



lUGR RR 



2.3-15.8 



3.04 



2.0 



Table 13.2 

Smoking Characteristics of Control and Treatment Groups at Eighth Month of Pregnancy* 



Control Group Treatment Group 

Percentage Reportir^g 
Smoking, Cigarettes/day* 



N 


395' 


395 


0 


20.0 


43.0 


1-5 


12.7 


19.1 


h-10 


22.0 


H>.2 


1 1 -20 


31.4 


17.8 


> 20 


13.9 


3.9 


Mean + SD' 


12.8+ 11.5 


6.4 ± 8.7 



Thiocyanate, 
moleA. 



Control Group Treatment Group 



N 

Mean + SD 



389 
2,452 + 1,228 



.380 
2,094+ 1.209 



• //?( luih^ onh women \\hi> had not 5tv/7 deitvt^n^d tn f/u' vi^hth-month t tmtact, 

t {yrttvrcm e tn df*'tnhi/tii>ns of numfx'r>* of ( f^jfetu*s f.^^ iUv w.k .♦.Ufi^ru .i//v stfi- 
nttii*int bv Kolmo^onn 'Srnirno\ tvs: tp < 01 1 

fc mt^**infi on two suhjtxt**. 

'UXitJ mt^stn^ on fne suhft^ n 

% ntfivrvme in mvAn cigMettes snwkvd \^A^ >UtistKJlf\ ^t^ntfK.tnt in Sfm/enf >t 



Table 13.3 
Measurement of Status of Newborn* 



Primary factors 

Birthweight (grams) 
Percentage < 2.500 
Percentage < 1 ,500 

• Induih"' only siniilt', //ve hirth^ 



Control Group 
\ Mean + SD 

438 i,18b±5bb 
438 8.9 
438 1.1 

t p < .{H h\ Studfnt'^ I h'st. 



429 

429 
429 



Treatment Group 
Mean + SD 

3,278 + 627 
6.8 
1.9 



!.28 
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Table 13.4 

Results of Three Randomized Clinical Trials 



Randomized Clinical Trial 
Donovan (1972) 
SextorVHebel (1979) 
Macarthur/Newton/Knox (1 981 ; 

* Not Rvponeti 



552 
867 
982 



Birthweight tg) 



Quit Rates 



TX 


Control 


TX 


Control 


3172 


3184 


* 




3278 


3186 


43% 


20% 


3164 


3130 


9% 


b% 



Table 13.5 

Smoking and Gestational Characteristics by RCT's of Examining Birthweight 



RCT 



NuniiH>r .^t 



Fligibihty on 
Smoking SlMus: 
M Pregnancy at Randomization 



Donovan ^49* 

I London) 

1972 

Sexton, Hek»f 9 iS 

(Maryland) 

1979 

Macarthur, 1 1 36 

Newton, Knox 
(Birmingham, UK) 
1981 



> 1 



> 1(1 



> 5 



Amount Smokt^i at 
TinK^ ot: 
Pregnancy Randomization 

17.7 IS. J 



\].2 



14.1 



Ass<»!isment ot 
late Pregnancy 
Smoking Status 

retro«ifx*< tive 
seil-ref><)rt 



prosfX»c tive 
selt-re^>ort 
\huK yanate 

retfosfXTi tivr 
M'lf-rejxirt 



Table 13.6 

Intervention and Allocation Characteristics of RCT's of Examining Birthweight 



(ie>tat}onj! 
Age at bntry 

1 .S.O 



RCT 



Donovan (London) 
Sexton, Hobel (Maryland) 

Macarthur, Newton, Knox 
(Birmingham, UK) 



Study Sites 

i maternity hospitals 

S2 private obs 
and university clinic 

1 maternity hospital 



Implementation of Intervention 

Within clinic by clinic staff 
Outside clinic by project statt 

Within clinic by clinic smii 



Allocation Scheme 

individual randomization 
Individual randomization 

Alternating 4-week accrual 



If). 
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Table 13.7 

Quit Rates and Birthweights by Parity for UK and Maryland Cohorts 



Percentage Quit Late Pregnancy, UK' 



Birthweight, UK* 



Parity 


TX C 


(TX-C) 


TX 


C 


(TX-C) 


0 


1 3% 7% 


67„ 


3164 


3068 


96 


> 1 


77., 6% 


17o 


3163 


3171 


-8 




Percentage Quit Late Pregnancy, MD' 


Birthweight, MD' 


Parity 


TX C 


(TX-C) 


TX 


C 


(TX-C) 


0 


367o 1 07o 


26% 


3226 


3102 


124 


> 1 


317o 6% 


25% 


3275 


3163 


112 


• /Vi){\?rthur, New tun ,ind Knox 










' Sexton and Hebel; Thin t 


'\c /ude> thisvlinf quitter''. 














Table 13.8 










Quit Rates and Birthweights for 








Blacks and Whites in Maryland Cohort 








Percentage Quit Late Pregnancy* 




Birthweight 




Race 


TX C 


(TX-C) 


TX 


C 


(TX-C) 


Blacks (\ = 296)** 


39"/;, 6% 


337,. 


3080 


2986 


94 


Whites (,v = 439)** 


287,, 8% 


207., 


3384 


3248 


136 



* Eifihth month 
** f.\clu(U**i basvlitK' quittors 



Table 13.9 

Additional Randomized Clinical Trials of Smoking Cessation 



Program 



Quit (Percentage) 



and Total Numl;>er) 




TX 


Control 


Baric (United Kingdom); \ = 110 


Health provider message; materials 


1 4% 


47, 


Seeker-Walker (Vermont); \ = 249 


Health education; 4 individual 
counseling sessions; materials 


14% 


9'%. 


Windsor (Alabama); .v = 309 
N = 309 


Health education (brief) 
Windsor's self-help guide* 


1 4"/o 


2% 



■ A wond smakin^i m>t-'P "'•"W ^''«' 'Viu-ff, mi I uni^ As>.<k i.ttion's "Fnvdtjm from Snuikin^" guuk' Iwd .1 (■>% quil r.Uc. 
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Cervical Cerclage: New Evidence 
from The Medical Research 
Council/Royal College of 
Obstetricians and Gynecologists 

Adrian Giunt, M.D. 



iNTRODUCmON 

Tliis paper is an upxiate of a review of cervical 
cerclage prepared for the symposium on 
preterm birth held at Evian in 1985.' Since 
then, tlie interim resulLs of tlie first 905 women 
participating in the Medical Research 
Council/Royal College of Obstetricians and 
Gynecologists (MRC/RCOG) randomized con- 
trolled trial have Ix^en published.^ llie purpose 
of tliis update is to review the interim results 
of the MRC/RCOG trial in tlie context of the 
tnree smaller trials of cervical cerclage which 
were discussed in some detail at Evian.*^ Full 
details of the MRC/RCOG trial are available 
elsewhere,- so only the most important fea- 
tures will Ix^ descrilx'd here. 
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Ml^DICAL RESEARC:H Coi^NaL^'Ro^AL COLU^GK OF 

ORsTtmiciANs AM) G^7^•KCOLcx;ISI^ Trial 

The impetus behind the MRC RCOG 
Cervical Cerclage Trial was recognition of tlie 
high mortality and morbidity associated with 
preterm delivety. Cerv ical cerclage was identi- 
fied as a strategy for prevention which had 
been poorly assessed. It was recognized that, in 
rare cases, the operation may have serious 
adverse effects, and that there was no sound 
evidence of its efficacy. Uncertainty about the 
place of the operation was confirmed in a sur- 
vey conducted by the MRC/RCOG Working 
Party on Preterm Labor in 1979 (unpublished 
observations), which revealed extraordinarily 
wide variation in the use of the procedure by 
British consultant obstetricians. This variation 
was one of tlie reasons for choosing relati\'el>' 
flexible entry criteria — ob.stetricians* uncertain^ 
ty as to the advisability of cerclage. There was 
no possibility of reaching consensus about 
where the uncertainty lay. Furthermore, it was 
argued that cases which would meet more rigid 
entry^ criteria would be entered into a trial \\ ith 
more open criteria by those obstetricians 
whose uncertainty happened to coincide with 
the rigid criteria. The advantage of this strategy' 
was that other types of cases for which other 
obstetricians were uncertain about the advis- 
ability of cerclage would be entered into the 
trial. Any beneficial effect would be expected 
to be mediated by prolongation of pregnancy 
irrespective of indication. Nevertheless, the u.se- 
fulness of cerclage is likely to depend on the 
indication. It was therefore hoped that a wide 
variety of patients would be randomized and 
that secondary anah'sis of paiienis in six pre- 



specified subgroups would then help to deter- 
mine who (if anyone) could be expected to 
benefit from cerclage. 

hi practice, 70 percent of the wx)men w^ho 
entered the trial had had one or more second 
trimester mi.scarriages or preterm deliveries; 10 
percent had a histoiy of possible past cer\ ical 
damage (for example, cone biop.sy or cer\'ical 
amputation); and, in the remaining 21) percent 
of the cases, cerclage was considered on the 
basis of other indications, such as previous ter- 
mination of pregnancy and or previous first 
trimester miscarriage. The trial groups were 
well balanced with respect to these various 
indications. The design of the trial was prag- 
matic, h was recognized that the clinical situa- 
tion might change as pregnancy progressed, 
and the aim was to compare two policies in the 
form of recommended management at trial 
entPr'. hi fact, 92 percent of those aUocated to 
cerclage received a suture (of those who did 
not, S^Vn did not wish to ha\e a suture and 3% 
mi.scarried before the .stitch could be inserted), 
and, of those allocated to the control group, 7 
percent had cerclage because the cervix 
was judged to be opening and I'^o because the 
patient decided after entr\' that .she would like 
a suture). 

Two hundred obstetricians (from 12 coun- 
tries) have contributed cases to the trial. 
Although randcmization within .specialty was 
not performed, cerclage and control cases were 
evenly distributed for each participating ob.ste- 
irician. Most ca.ses (95^M0 were entered before 
20 completed weeks* gestation: the latest gesta- 
tion at enlr\- was 29 weeks. Cases were entered 
and randomized by telephone. Most ob.stetri- 
cians used the telephone randomization ser\'ice 
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provided by the Clinical Trial Service L'nil in 
Oxford, but other randomization centers were 
established in Italy. Zimbabwe, and Hiingars-. 



REVIKXX' of niK a\T-:R.\LL RluSUU>i 
OF THE VOVR RA\1X)MIZI:D TRLUS 

Since the MRC RCOG trial was established, 
the three smaller randomized controlled trials 
comparing cervical cerclage with conservative 
management have been reported/' These were 
discussed at Evian' and ha\e been reviewed 
elsewhere.' Only Rush's study' of singleton 
pregnancies with an overall preterm delivery 
rate of 33 percent shows much similarity to the 
MRC/RCOG trial. Dor' investigated twin preg- 
nancies only: Lazar' reciiiited women with sin- 
gleton pregnancies with an overall preterm 
delivery rate of only six percent. 

Ohstettic mcitmgcmoit 

The results of the MRC RCOG trial' are 
consistent with those of the previously reported 
trials (where data are available) in suggesting 
increased obstetric intenention associated with 
cerclage as judged by admission to hospital, the 
use of oral betamimelics. induction of labor, 
and cesarean section (.see table 1-4.1). 

Pregnancy outcome 

Where the MRC: RCOG trial does differ 
from the other trials is in its suggestion of a 
beneficial effect of cerclage on length of gesta- 
tion and vital outcome (see table I t. 2). The 
three smaller trials show a tendency toward 
.shorter gestation and higher nioriality in the 
cerclage group. In conuast. there were S per- 



cent fewer deliveries between 20 and 32 
weeks" gestation in the MRC/RCOG trial, whicli, 
if real, would be equivalent to the prevention 
of 1 preterm delivery for every 20 sutures 
in.serted. The result is of only marginal .siati.sti- 
cal significance, however, and is compatible 
vv ith a wide range of possible effects of the 
operation on the occurrence of delivery before 
33 weeks. The difference in the timing of deliv- 
ery in the MRC/RCOG trial was also reflected in 
improved survival, again contrasting with the 
smaller trials '.see table 14.2). 



Chrn ical chrcuc;k for .sfkc:ific iNDit::/vn()NS 

As planned, possible differential effects of 
cervical cerclage were investigated in sec- 
ondary- analyses of the MRC/ RCOG data strati- 
fied by possible indications for cerclage, such 
as past obstetric history of second trimester 
miscarriage or preterm delivery, or previous 
surgerv' to the cervi.x. or multiple pregnancy.'' 
Three of the .strata generated in this way are 
broadly similar to women recruited to the other 
three trials. 

Cetrical cerclage after prcriotts second trimester 
miscarriage and/or preterm delii vty 

Six hundred and thirty women (7()')h) in the 
.MRC: RCOG interim analysis had singlett)n preg- 
nancies and a pa.st historv' of one or more .sec- 
ond trimester miscarriages or preterm deliveries 
(but no histoiy of surgeiy to the cervix). These 
characteristics are similar to the entiy criteria of 
the South /MVican trial.' Table l i.3 provides an 
overview of the outcome in these two sub- 
groups with respect to deliverv- before 33 weeks 
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and fetal or neonatal death. As discussed earlier, 
the South African trial if anything, suggested a 
small adverse effect of cerclage, but with wide 
confidence interv^als. In conirasr, the stratified 
analysis of the MRC/RCOG data suggests a large 
beneficial effect of the operation, with estimates 
of the (xids ratios of 0,67 and 0.66. In fact, this 
analysis revealed that most of the differences 
observed in the primary analyses of the 
MRC/RCOG trial were in women with a past 
history of second trimester miscarriage or 
preterm delivery. Furthermore, the more eady 
deliveries in the past, the greater the apparent 
benefit/ The MRC/RCOG trial provides 80 per- 
cent of the data in table li.3; this explains the 
typical odds ratios of 0.79 and 0.76 with confi- 
dence interv^als lietween 0.52 and 1.10. To state 
these results another way, the estimate is that 
the insertion of about 18 cervical sutures will 
prevent 1 delivery lK*fore 33 weeks, but this 
statement cannot Ix* made with an\' confidence. 

Previous surgety to the cervix 

as an indication for cen ical cerclage 

Only 96 women in the MRC RCOG interim 
analysis had a past hislor\' of cone biopsy or cer- 
vical amputation, and there are no women with 
similar histories in the other trials. The odds 
ratios for the main measures of outcome were all 
near unity, but Ixfcause confidence interxals are 
ver)^ wide, these analyses are of little practical 
use. Far larger numbers are required. 

Tain pregnancy as 

an indication for cenical cerclage 

The 50 cases in the Israeli trial' were all 
twin pregnancies, and there were 24 twin preg- 
nancies in the interim analyses of the MRC> 



RCOG trial. The outcome with respect to deliv- 
ery^ before 33 weeks and miscarriage, stillbirth, 
an^l neonatal death for these 74 cases is sum- 
marized in table 14.4; the data are too sparse to 
allow any conclusions. In the Dor study,' 14 of 
the SO fetuses in the cerclage group did not 
survive the early neonatal period, as opj^osed 
to 1 1 of the 50 in the control group. The timing 
of these losses was generally similar in the two 
groups. In the sutured group, three \/omen 
miscarried in the l4th, 16th, and 17th weeks, 
while in the nonsutured group, two women 
miscarried in the ISth and I6th weeks. This 
demonstrates how difficult it is to make a judg- 
ment in individual cases as to whether or not 
the insertion of a cervical suture actually 
caused a miscarriage. Three women in each 
group subsequently delivered prior to 33 com- 
pleted weeks. The extra miscarriage in the 
sutured group is largely responsible for the dif- 
ference in mortality: Thirty-nine sur\i\ed 
the neonatal period in the control group, com- 
pared with 36 (72%) in the cerclage group. 

Cervical cerclage for other reasofis in women at 
moderate or low n'sk (f early delivery 

One hundred and fifty-five women 
included in the interim analysis of the 
MRC RCX)G trial had neither a previous second 
trimester miscarriage, nor preterm deliver\\ tior 
previous surger\' to the cen ix, nor twin preg- 
nancy. Many had histories of previous first 
trime.sier miscarriages. This .stratum seems mo.st 
similar to the French triaL and the outcome of 
these two groups is summarized in table l4.5. 
Again, the confidence inteiTals of the typical 
odds ratk)s are wide becau.se the numbers of 
events are so small. 
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EVIDENCH mOM TUF. Ii^\NIX)MIZKD TIUALS OF 
imsiBLE ADVKRSE I-FFI-Cl-S Ol- CFRVICAL CKRCIAGK 

A wide variety of possible adverse effects 
of cervical cerclage (in addition to increased 
obstetric intervention) were reported in the 
interim analysis of the MRORCOG trial. It was 
impossible to ascribe many of them to the 
operation with any confidence. Cervical trauma 
and difficulties in removing the stitches were 
each reported in 6 of the 450 women treated 
with cerclage. Prehibor rupture of the mem- 
branes was associated with cervical cerclage in 
the South African trial,' but this difference was 
not observed in the Israeli trial.' Puerperal 
pyrexia was reported more frequently in the 
cerclage group of both the MRC/RCOG trial 
and the South African trial. This is consistent 
with observational studies and appears to be a 
real effect of the operation. 



CONtll SIONS 

Tlie 1,65S cases entered into the four ran- 
domized controlled trials included in this 
review provide a less than adecjuate basis for 
clinical decisions about the use of ceivical cer- 
clage. Three hundred more cases have been 
entered into the MRC RCOG trial; ideally, how- 
ever, far larger numbers are required, particu- 
larly for the important analyses of subgroups. 

linlike most medical treatments, cenical 
cerclage has the paradoxical potential to both 
prevent and cause earl>' deliveiy. The balance 
between these two effects is likely to depend 
on the inherent risk of early delivery in the 
ca.ses treated. Taking this consideration and the 



other recognized adverse effects of the opera- 
tk)n into account, it seems .sensible to limit the 
use of the operation to ca.ses with a high likeli- 
hood of l-H^nefit. Current evidence suggests that 
increasing numbers of previous second 
trimester tiiiscarriages or preterm deliveries 
constitute the firmest basis for making this deci- 
sion. There is currently no sound evidence to 
support the use of cervical cerclage on the 
basis of previous surgery to the cervix or multi- 
ple pregnancy. 

Cervical cerclage remains unsatisfactorily 
evaluated. It is unfortunate that larger numl->ers 
of randomized .studies have not Ix'en conducted. 
Nevertheless, the trials which have lx*en mount- 
ed are beginning to provide good evidence 
about the balance between the Ix-nefits and haz- 
ards. They should provide a template for future 
research into the effectiveness of the procedure. 



Aciv.\()\vuiix;Mi:M>i 

I am very grateful to the Department of 
Health and Social Security for salary and other 
support. The MRC/RCOG trial was supported 
by a Special Project Grant from the Medical 
Research C'ouncil. 



1. C.nmf. A. (19K(>). Cenical tvalagf: i:valuation .stud- 
ies. In: I-., F.ipiL'rnik. (.'>. HrCan. and N. Spira (Kds.), 
Pn'tvntidH of prftcrfti hirth. \cu- ,i>(>(ils tniti ncir 
practices in prima (ul care (pp. H3-';9). Paris; 
INSHKM. 

2. MRC RCOC; \Xbrking I'arly on Cenical Cerclage. 
(198H). Interim report of the Medical Research 
tlouncil Koyal Clotlcge of Obstetricians and 
Gyiiaecologi.sts multicentre randomised trial of cer\-i- 
ca! cerclage. Hriltsb Journal of Oh.Ktctrics aud 
(jynaccohf^V y^. ip—tn. 



Adrian Grant ^ 7i 

o ' 16 J 



ERIC 



Advances in the Prei>etttion of Low Binhweight 



3. IX)r, J., Slialev, j., Mashiach, G.. Blankstcin* and 
Sen*. D. M. (1982). Elective cervical suture ol* twin 
pregnancies diagnosed ultrasonically in the first 
trimester following induced ovulation. Ciymx'oh^ic 
and QlkiMric Imvstigatiofi 13, SS--(>(). 

4, La/.ar, Gueguen, S.. Dreyfus. J., Renaud. R.. 
Pont{)nnier, G., and Papiernik, H. (198 4). 
Multicentred controlled trial of cervical cerclage in 
women at moderate risk of preterm delivery . British 
Journal of Okstetrics and Crynaea)h}{y9\. 731-73S. 

9. Rush, R. W,, Isaacs, S., McPherson. K.. Jones. L., 
Chalmers, I., and Grant. A. (1984), A randt^mised 
conin)lled trial of cerv ical cerclage in women at high 
risk of preterm deliver>-. BritLsb Jounud of OhsMncs 
and Oynaecoh^iv^l. 724-730. 

6. Rush, R. W., Keirse, M. J. N. C. Howat, P.. Baum. J. 
D., Anderson. A, B. M.. and Turnhull. A. C (19^6). 
Contribution of preterm deliveiy to perinatal mortali- 
ty. BritLsh Medical Journal 2, 9C>5-968. 

7. Sinclair, J. C (1986). Increasing costs and effective- 
ness of neonatal care of very low birth-weight 
infants. In: K. Papiernik. G. Breart. and N. Spira 
(Eds.), Prei^mtion of [yreterm birth: Sew ^<Hils and 
nciv practices in prenatal care(^\^, 31-^*6). Paris: 
INSERiVI. 

8. Verkxne-Vanhorick. S. P.. Vervvey. R. A.. Brand. R.. 
Bennebroek-Gravenhorst. j.. and Keirse, M. J. N. C. 
(1986). Neonatal mortality risk in relation to gesta- 
tional age and !iirthvveight» Uincet I. 5S-S7. 

9. Grant. A. (Forthcoming). Cervical cerclage. In: M. 
Enkin, M. J, N. C, Keirse. and I. Chalmers (Fds.). 
Effective care in pregnancy and childhitih. Oxford: 
OxJbrd University Press. 



172 
ERLC 



Cenical Cerclage 



IntenKmtiom 



Statistical Findings: 

Cervical Cerclage: New Evidence From the Medical Research 
Council/Royal College of Obstetricians and Gynecologists 



Table 14.1 

Effects of Cervical Cerclage on Obstetric Management— Evidence from the Randomized Trials 

Cerclage No Cerclage Odds Rdtio 95% Confidence Interval 

A. Admmion to ho»piUil 
MRC/RCOC interim report (1988) 
Rush et al.(1984) 
Lazar et al. (1984) 
typical odds ratio (95% CI) 



135/454 114/451 1.25 0.93-1.67 

30/96 19/98 1.87 0.98-3.57 

85/268 41/238 2.17 1.45-3.24 

1.55 1.24-1.93 



B. Use of oral tocolytics 
iV\RC/RCOC interim reptjrt (1988) 
Rush etal. (1984) 
Lazar etal. (1984) 
typical odds ratio (95"4, CI) 



1 1 3/454 
12/96 
127/268 



107/451 
8/98 
73/238 



1.07 
1 .59 
2.01 
1 .40 



0.79 1.44 
0.63-4.01 
1.41-2.87 
1.12-1.75 



C Induction of l.itior 
MRC/RCOG interim report (1988) 
Rush etal. (1984) 
Lazar et al. (1984) 
typical odds ratio (95"/<> CI) 



85/454 
9/96 
49/268 



69/45 1 
8/98 
39/238 



1.27 
1.16 
1.14 
1.22 



0.90-1.80 
0.43-3.14 
0.73-1,81 
0.93 - 1.59 



D Cesarean section 

MRC/RCOC interim report (1938) 

Rush et al.(1984) 

Lazaret al. (1984) 

Dor etal. (1982) 

typical odds ratio (95% CI) 



68/454 
1 9/96 
33/268 
9/25 



56/451 
1 8/98 
22/238 

7/25 



1.24 
1.10 
1 .37 
1.43 
1.26 



0.85-1.81 
0.54-2.24 
0.78-2.40 
0.44-4.65 
0.95-1.66 
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Table 14.2 

Effects of Cervical Cerclage on (A) Delivery Before 33 Weeks and (B) Miscarriage, Stillbirth, and 
Neonatal Death Combined — Evidence from the Four Randomized Trials 



Cerclage No Cerclage Odds Ratio 95% Confidence Interval 



A. Delivery before 33 weeks 
MRC/RCOG interim report (198B) 

Rush etal. (1984) 
Dor et al. (1982) 
Uzar etal. (1984) 
typical odds ratio (95% CI) 



59/454 
12/96 
6/25 
4/268 



82/451 
10/98 
S/25 
1/238 



0.67 
1.26 
1.26 
2.99 
0.79 



0.47-0.97 
0.52-3.04 
0.33-4.73 
0.51-17.41 
0.58-1.09 



B. Miscjrrijge, stillbirth, and neonatal death 

MRC/RCOG interim report ( 1 988) 37/454 54/45 1 

Rush etal. (1984) 9/96 9/98 

Dor etal. (1982) 7/25 6/25 

Lazar etal. (1984) 2/268 1/238 
typical odds ratio (95"/.. CI) 



0.66 
1.02 
1.23 
1.74 
0.76 



0.43-1.01 
0.39-2.69 
0.35-4.28 
0.18-16.84 

0.52-1.10 



Table 14.3 

Effects of Prophylactic Cervical Cerclage After Previous Second Trimester Miscarriage or Preterm 
Delivery on (A) Delivery Before 33 Weeks and (8) Miscarriage, Stillbirth, and Neonatal Death 

Cordage No Cerclage Odds Ratio 95% Confidence Interval 

A. Delivery before 33 weeks 

MRC/RCOG interim report (1988) 43/325 61/305 0.61 0.40-0.93 

Rush etal. (1984) 12/96 10/98 1.26 0.52-3.04 

typical odds ratio (95'y<, CI) 0.70 0.48-1 .02 

B. Miscarriage, stillbirth, and neonatal death 

MRC/RCOG interim report (1988) 25/325 41/305 0.54 0.33-0.90 

Rush etal. (1984) 9/87 9/89 1.03 0.39-2.71 

typical odds ratio (95% CI) 0.62 0.40-0.98 
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Table 14.4 

Effects of Prophylactic Cervical Cerclage for Twin Pregnancy on (A) Delivery Before 33 Weeks and 

(B) Miscarriage, Stillbirth, and Neonatal Death 



A. Delivery before 33 weeks 
MRC/RCOG interim report (1968) 
Dor et al.(1982) 
typical odds ratio (95% CI) 



Cerclage No Cerclage Odds Ratio 95% Confidence Interval 



1/10 
6/25 



4/14 

5/25 



0.34 
1.2b 
0.83 



0.05-2.40 
0.33-4.73 
0.28-2.49 



B. Miscarriage, stillbirth, and neonatal death 

MRGRCOG interim report (1988) 

Dor etal. (1982) 

typical odds ratio (95"/o CI) 



1/10 
7/25 



1/14 
6/25 



1.43 
1.23 
1.26 



0.08-25.35 
0.35-4.28 
0.40-3.96 



Table 14.5 

Effects of Prophylactic Cervical Cerclage for Women at Moderate or low Risk of Early Delivery on 
(A) Delivery Before 33 Weeks and (B) Miscarriage, Stillbirth, and Neonatal Death 



A. Delivery lyetore 33 weeks 
MRC/RCOG interim report (1968) 
Lazar etal. (1984) 
typical odds ratio (95% CI) 



Cerclage NoCerclane Odds Ratio 95% Confidence Interval 



6/73 
4/268 



7/82 
1/238 



0.96 
2.99 
1.54 



0.31-2.98 
0.51 -17.41 
0.52-3.47 



fl. Miscarriage, stillbirth, and neonatal death 
MRC/RCOG interim report (1988) 
Lazar et al. (1984) 
typical odds ratio (95"/.> CI) 



3/73 
2/268 



5/82 
1/2 58 



0.67 
1.74 
0.87 



0.16 2.77 
0.18-16.84 
0.26-2.92 
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Prevention of Intrauterine 
Growth Retardation with 
Antiplatelet Therapy 

Skrgi: U/an, M.D. 
M. BuMTiLs, M.D. 

M.Uz.\N 

Ivn^ODUCllON 

The treatment of intrauterine growth retarda- 
tion (with or witliout asscK'iated hyjx^rtension; 
and comphcations of pregnancy-induced 
hypertension (e.g., preeclampsia, eclampsia, 
and ahmptio placenta) is most often purely 
palliati\e. Deliver)' of the fetus is usually the 
only cure, which often results in serious pre- 
maturity' and neonatal problems. 

Numerous studies' ' have attempted to 
analyze the phenomena responsible for these 
complications. As a result, the following ele- 
ment's ha\'e lx?en ckuified to date: 

1. Preeclampsia is often asscKiaied with a dis- 
seminated intravascular coagulopath)' with a 
reduction in the platelet count, a consump- 
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tion of factor VIII, and an augmentation of 
fibrin degradation products. The microscopic 
and grossly visible placental thrombotic 
lesions which are commonly seen are a con- 
sequence of these coagulation disturbances. 

2* These placental infarcts appear to be asscxi- 
ated with the presence of fibrin deposits in 
the inter\'illous spaces. In certain cases, suffi- 
cient fibrin is accumulated to produce a tme 
retroplacental hematoma. In addition, similar 
fibrin deposits are commonly found in other 
organs (e.g., the liver or the brain). These 
findings encourage us to believe that the 
coagulation abnormalities observed in 
preeclampsia are critical to the development 
of both maternal and fetal complications. 

In pregnancy-induced hypertension, an 
increase in the production of thromboxane A2 
(1X^2^ often found. This product (the princi- 
pal meta!x)liie of arachadonic acid in platelets) 
is a powerful vasoconstrictor and a stimulator 
of platelet aggregation. The origin of tlie 
enhanced production of TSJ^.^ appears to be at 
the level of the placenta and the platelets them- 
selves. The increase in TXAj without a corre- 
sponding increase in the production of 
prostacNclin leads to a relative predominance of 
thromboxane \i ^^'^ ^^^^ uteroplacental circula- 
tion. Prostacyclin works in oppo.sition to throm- 
boxane A2. both in terms of vascular tone and 
platelet function. This imbalance between 
thromboxane A2 and pr{).stacyclin2 is beliex'cd 
to be due to pathological interactions at the 
platelet-platelet and platelet- vascular level. 

Previously, research teams ha\e attempted 
to treat preeclampsia with heparin. Results hax'e 
been either disappointing on at best, transitory. 



In our opinion, this ineffectiveness may have 
been due to relative late initiation of therapy. 

In one epidemiological .study, Crand()n4 
reported that w^omen who frequently used 
aspirin had a decreased incidence of gestational 
hypertension or, if present, fewer additional 
complications such as preeclampsia. 

By 1978, we had decided to establish a 
study which examined the effectiveness of the 
combination of aspirin and dipyrimadole in the 
prevention of pregnancy-induced hypertensive 
complications. There were several reasons for 
this choice. First, aspirin effectively impedes 
platelet aggregation, probably through inhibi- 
ticm of platelet cyclooxygenase, which then 
results in l')lockage of the synthesis of throm- 
boxane A2. Second, aspirin has been extensive- 
ly prescribed by cardiologists to reduce 
thrombotic complications in patients with valvu- 
lar protheses and following coronary artery 
surgery-. Listly, aspirin has lx*en used to prevent 
recurrences of aiierial thrombotic problems. 

The majority of authors' *' liave utilized 
small dosages of aspirin (less than 150 mg per 
day) in order to pre.ser\e the beneficial effects 
of pro.stacyclin. the hypothesis being that the 
synthesis of prostacyclin in the vascular 
endothelium is less sensitive to aspirin inhibi- 
tion than that of thromboxane A2 in platelets. 

The second medication, dipyrimadole/" 
has been as.sociaied with aspirin in a number 
of studies; howexer, it has been difficult to dis- 
tingui.sh its .specific action from that of aspirin. 
Through its inhibition of phosphodiesterase, it 
may potentiate the action of aspirin by retard- 
ing the destruction of adenosine monophos- 
phate, thus making platelets more sensitive to 
prostacyclin. Dipyrimadole may also have an 
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autonomous action; it may stimulate prostacy- 
clin synthesis in platelets. 

These considerations logically support the 
proposal of aspirin and dipyrimadole as a pre- 
ventive therapy modality for pregnancy- 
induced hypertension. 

Wc will first examine a review of the thera- 
peutic trials using aspirin and/or dipyrimadole. 
Tables include only statistics from published tri- 
als; information from brief or oral communica- 
tions and .studies in progress will be included 
in the discu.ssion. 

The.se studies can be analyzed according 
to four criteria: 

1. What were the criteria for inclusion — 
intrauterine growth retardation exclusively, or 
complications of gestational hypertension in 
general? 

2. Was the study prospect i\ e? 

3. Were the patients randomized? 

4. Was there a placebo-control group? 

At this time, to our knowledge, five con- 
trolled .studies exi.st: The .study by our gr{)Up 
begun in 1978;' the study by Wallenburg pub- 
li.shed in 1986;'^ the study by Wallenburg pub- 
lished in 1987;" and tlie two multicentric .studies 
currently in progress in France and in Belgium 
(grt)up Peigar and group Epreda). Table iS.l 
summarizes different aspects of these studies. 
We will next examine the methods and results 
of the three .studies actually completed. 

Matkrl\l and MirnioDs 

For each .study, we ha\e indicated the cri- 
teria for inclusion, treatment regimens, gesta- 



tional age at onset, number of patients includ- 
ed, and number of pregnancies obser\ed (.see 
table 15.2). 

The expression treatment utilized means 
unic}uely atitiplatelet aggregation therapy. Other 
more traditional antihyperten.si\ e medications 
are not specified. 

Concerning criteria for inclusion, the fol- 
lowing should be noted; 

1. Study .'\ (.see table 15.1) has a heterogeneous 
recruitment (this is probabl>' one of its princi- 
pal faults). A certain number of patients are 
e\en selected under the heading, "vascular 
ri.sk." 

2. Study B has an original and interesting .selec- 
tk)n process in that it proposes a method for 
testing nulliparas. Their criteria for inclusion 
is an increased sensitivity to an intra\enous 
angiotensin II challenge. A respon.se is con- 
sidered positi\e if diastolic blood pressure 
ri.ses by 20 mm Hg at a do.se eciual to or less 
than 10 mg/kg/'min. 

3. The three final studies used fetal weight 
related to gestational age at deli\ eiy of either 
one or two preceeding pregnancies as the 
.sole criterion for admissu)n. 



The principal criteria evaluated during 
these studies are shown in table 15.3. The 
numbers and the mode of expression (i.e.. 
absolute numbers or percentages) are as pub- 
lished. When two numbers are li.sted, the first 
corresponds to the control group, and the .sec- 
ond to the treatment group. 
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Discussion 

Before beginning the disc ussion of results, 
it appears more logical to comment on the cri- 
teria of incluvsion, certain ethical problems, the 
optimal dosage, and the possible adverse 
effects of this therapy. 

Criteria for incliision 

The most logical selection process (and the 
method being used for the two studies in 
progress) is to use prior iUGR confirmed at 
delivery as the criterion for inclusion. It is the 
only one that can be considered objective. The 
two studies (D and H on table IS. I) include 
two types of patients classified according to 
whether tliere have been one or two prior 
episodes of IUGR. This stratification attempts to 
identify future incli^'ations for therapy. Perhaps 
the benefits of therapy will be shown to out- 
weigh the risks wlien the probability of recur- 
rence is high (i.e., when there have been two 
preceding pathological pregnancies). 

Trial li using the angiotensin II sensitivity 
test as its inclusion criterion, resolves only par- 
tially the problem of identification in primiparas. 

lith ical C( ) f isidcratii > ; /.v 

Participation in a .study such as this posed 
numerous ethical questions which were dis- 
cussed at length In* our ethics committee. The 
principal point of debate was whether or not it 
was appropriate to propo.se to women with a 
histoiy of two prior pathological pregnancies 
that they attempt a third pregnancy with a pos- 
sible placebo. Wallenburg chose not to enter 
his patients into an internal control group 
because of his implicit belief in the following 



two arguments: (1) That the efficacy of treat- 
ment was beyond any doubt (in our opinion, 
this position was not sufficiently admissible); 
and (2) that the treatment was innocuous (in 
our opinion, this argument was also uncertain). 
Because we lielieved that formal proof did not 
exist for eiliier of these two arguments, we felt 
that our study was justified. 

Optimal Dosage 

In our first study, the treatment regimen of 
ISO mg aspirin per day with 500 mg dipyri- 
madole per day was used; however, it 
appeared that even smaller doses might lie as 
effective. Dosages currently being used are 
between 1 and 2 mg/kg/day for aspirin and 
225 mg/day for dipyrimadole. In Wallenburg's 
study (1987), it was shown that dosages of 
aspirin as low as 50 mg day and of dipyri- 
madole as low as 22S mg/day significantly 
diminished production of platelet thromboxane 
A2, which was inferred indirectly through mea- 
surements of makmdialdehyde. Concentrations 
of malondialdehyde, a stable byproduct of 
platelet thromboxane synthesis, were reduced 
to S-10 percent of baseline lewis. On the other 
hand, levels of (voxoprostaglandin Pia, a prosta- 
cyclin metabolite, were not significantly 
decreased. Both of the.se obseiTations lend fur- 
ther support to the effecti\'eness of low dose 
a.spirin and dipyrimadole.' 

Kach of the three completed studies 
unecjui\ ocally demonstrated in its treatment 
group (whether nmdomi/ed or in comparison 
with the controls) the following findings: (1) A 
reduction in the rate of intrauterine growth 
retardation, and (2) a reduction in the rate of 
secondar)* complications. 
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The a!K)vc findings were also indirectly 
confirmed by other parameters. Placental exam- 
ination revealed a reduction in placental 
lesions; and our study (as noted in table 
demonstrated an improvement in plasma 
ume, plasma uric acid, and platelet count. 

In our study, the duration of pregnancy at 
the lime of deli\er>- in the treatment group was 
increased significantly, whereas in Wallenburg's 
study (1987). it was one to two weeks siiorter 
in the treatment group than in the control 
group. This latter difference was not significant. 
The disparity between tlie two studies may per- 
haps be explained by population differences, 
with an usually high incidence of prior uterine 
scar and repeat cesarean section in 
Wallenburg's treatment group when compared 
with his ccmtrol group. 

In our study (and we believe it will be 
confirmed by the larger .study in progress), the 
reduction in prematurity is o!ie of the major 
benefits of treatment. 

In all three studies, no hemorrhagic compli- 
cations were noted in either mother or neonate. 
In addition, no fetal malformations were 
observed in any of the treatment groups that 
could be attributed to the medications. In our 
study, several patients receiving dipyrimadole 
complUj^K'd of headaches. These regres.sed 
rapidh- with reduction in the dipyrimadole do.se. 
Cessation of treatment was ne\ er required. 

It seems premature, howe\er. to conclude 
lliat the treatment regimen is innocuous. 

When considering the potential adverse 
effects of aspirin, it is important to note that 
liiis medication does not generally modify the 
classical coagulation parameters except for 
those of platelet aggregation. In practice, bleed- 



ing time (as measured by the IVY method, 
which is the most reproducible) is necessary to 
ev aluate hemo.static changes. In patients receiv- 
ing low-dose aspirin, significant prolongation of 
their bleeding time may occasionally be 
obser\-ed. Moreover, after .stopping aspirin ther- 
apy, a delay of six to eight days is usually 
required for ncjrmalization of platelet function. 

Several publications have reported inci- 
dences of maternal henuirrhagic complications 
at the time of deliver)' and neonatal cutaneous 
and mucosal lesions in women consuming 
aspirin.'* It mu.st be noted. lK)wever. that these 
studies in\ c)l\ ed considerably higher dosages of 
aspirin. The same explanation can be made 
concerning the study by Daffos, in which he 
reported an umbilical cord puncture a.ssociated 
with a moderately severe fetal coagulation dis- 
turbance in a woman taking aspirin. 

Cases of premature closure of the ductus 
arteriosus ha\e been described in women on 
aspirin therapy (again, dosages were larger 
than tho.se in our study). 



CoNCl.fSION 

It is (Hir belief that aspirin and dipyri- 
madole will be shown to be an effective thera- 
pv in the prevention of intrauterine growth 
retardation in women who have had a prior 
similarly complicated pregnancy, and perhaps 
even more significantly effective in women 
with a history of two abnormal pregnancies. 
This treatment modality appears to be both 
effective and equalh' devoid of major risks. A 
controlled randomized double-blinded .study 
with a placebo group, h.owever. is felt to be 
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necessary before encouraging utilization of 
these medications. In addition, the respective 
roles of aspirin and dipyrimadole need to be 
clarified. This study is currently in progress. 
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Interventions 



Statistical Findings: 
Prevention of Intrauterine Growth 
Retardation with Antiplatelet Therapy 



Prospective 
Randomization 
Double-blind 
Placebo control 
Date 



Table 15.1 

Design Characteristics of Five Reviewed Studies 



+ 
+ 



+ 
+ 
+ 

*-1986 



1978-1984 *-1986 1983-1986 

SU\n dj/e thr study not JvjiLibk' ' Study nut cvmplokHi a/ tht' time of thi>^ writing. 



D 

+ 
+ 

+ 

1985-' 



Table 15.2 

Sample Sizes and Other Criteria of Five Reviewed Studies 



+ 

+ 

+ 

1 985-' 



Criteria for 
Inclusion 

Treatment 
group 1 

group 2 
group 3 

Gestational Age 
at onset 

Number of Patients 



lUGR Acc. HTN 
HTN ess. Terrain 



Asp. 1 50 
Dip. 300 

0 



16 



93 



Number of Pregnancies 93 



1 Pare Test 
Angio II 



Asp. 60 

0 

28 

44 
44 



C 

lUCR > 2 



Asp. 60 
Dip. 225 

0 



16 



48 
57 



D 

lUGR: 1 
lUGR > 2 



Dip. 225 
Placebo 



16 



300» 
300 



lUGR: 1 
lUGR > 2 



Asp. 1 50 
Dip. 225 

Asp. 1 50 

Placebo 

16 

300* 

300 
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Table 15.3* 

Summary of Results of Three Completed Studies 

ABC 





Treatment 


Control 


Treatment 


Control 


Treatment 


Control 






iirouD 






srouD 




Number of pregnancies 


48 


45 


21 


23 


30 


27 


Premature births 


12 


5 


4 


0 






Mean gestational age at delivery 


36.5 


38.6 


39 


40 


38 


37 


IUCRp3 


7 


0 


3 


0 


7 


0 


lUCRp 10 


13 


4 


6 


4 


U> 


4 


Hypertension 


22 


19 


4 


2 


1 5"/o 


6"/o 


Intrauterine fetal development 




0 


0 


1 


0 


1 


lUFN + Neonatal death 


5 


0 










Abruptio placenta 


3 


0 










Preeclampsia 


6 


0 


7 


0 






Eclampsia 


0 


0 


1 


0 






Cesarean sections 


13 


8 


7 


1 


22% 


44% 


Birthweight 


2h2S 


3172 


3040 


3190 






Normal pregnancies 


12 


29 










Placental weight 


509 


599 











'Wher<} two numix't^ jri' listod. iho first corresponds to the amtrol ^roup. 



Table 15.4 
Evolution of Biomechanical Monitors 



Treatment Group (\=46> Control Group (\-45) p 

Baseline: 

Plasma uric acid (umoI/1 ) 221+ 62 220 + 52 NS 

Platelet Count (xl .000/ml) 245 + 57 233 + 59 NS 

Week Prior to Delivery 

Plasma Uric Add 270 + 69 293 + 83 NS 

Platelet Count 249 + 66 209 + 57 < 0.02 

Plasma Volume 56 + 7.5 49 + 8.1 < 0.02 
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Does Calcium Supplementation 
Reduce Pregnancy'Induced 
Hypertension and Prematurity? 

JCXSK ViLLVR, M.D, 

J.M, Bi:uz\N-, M.D. 
J.T. RtPKE, M.D. 

iNTRODlKmON 
Pregnancy represents a period of very 
high calcium demand. Tliere is an increased 
fetal requirement resulting in a total calcium 
accumulatic:)n at term of apprc:)ximately 30 g, 
30 i^ercent of which is deposited during the 
third trimester. Some of tlie maternal adaptive 
mechanisms tliat could compensate for such 
high fetal demands are partially inhibited dur- 
ing pregnancy.' Furthermore, pregnancy has 
Ix^en suggested to be a period of "obligatory" 
high urinary calcium output,' while maternal 
lx)ne calcium is protected.' Finally, although 
intestinal absorption of calcium can increase,^ 
this is asscx-iated with an incTeased paratliyroid 
hormone secretion during pregnancy. 
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It is possible, therefore, that when preg- 
nant women are put in a nutritional situation 
that can alter this metabolic balance, they can 
be at higher risk for pathological events that 
have calciun^-dependent mechanisms. This 
could affect smooth muscle contractility of the 
vascular system and uterus. Several epidemio- 
logical studies in pregnant and in normotensive 
and hypertensiw subjects consistently showed 
an inverse relationship between calcium intake 
and bkx)d pressure.' " " 

Randomized controlled clinical trials of cal- 
cium supplementation in normotensixe women, 
men, and mildly hypertensive patients have 
demonstrated a significant reduction in blood 
pressure/ Data from two randomized clinical tri- 
als show a significant reductkin in blood pres- 
sure in the calcium-supplemented group at term 
(see figure 16.1). Furthermore, a dose-effect rela- 
tionship is observed when our two studies are 
combined (see figure 16.2). The effect is maxi- 
mized with a daily dose of 2.0 g of calcium and 
is less with 1.0 g of calcium supplementation. 

Based on this information, we developed 
the hypothesis that calcium supplementation 
during pregnancy can decrease the incidence 
of pregnancy-induced hypertension (PIH)/ 
preeclampsia and preterm deliver)- when com- 
pared with the placebo group. The effect could 
be mediated by reducing smooth mu.scle ten- 
sion (e.g., va.scular and uterine). 

BACKGROrXI) iNFORM^VnON: 

THE RKLVnONSIilP UinWKKN C\LCUM 

SlWUuMENTAnON AND PII I/PRI-HCIAMFSIA 

Table 16.1 presents summary data from 
four studies that prcnided information on the 



effect of calcium supplementation or 
PIH/preeclampsia rates. Three randomized 
placebo controlled clinical trials and one 
uncontrolled matched study were conducted. 
In one of our clinical trials, which was not 
designed to evaluate the incidence of PIH, the 
placebo group had a relative risk of 2.8 of 
developing PIH as compared with the calciutn 
group (11.1% V. 4.0%).'' A preliminary report 
from a randomized clinical trial conducted in 
Ecuador demonstrated that the group receiving 
2.0 g of calcium a day (A' = 46) had an inci- 
dence of PIH of 6.5 percent, as compared with 
a placelx) group (A' = 46) which had an inci- 
dence of 28.2 jXTcent (/? < 0.01).' Finally, a ran- 
domized controlled clinical trial was conducted 
in India in a population with a dietary calcium 
intake of 500 mg/day. The study population 
was randomly a.ssigned to a dietar>' intake of 
375 mg/day of elemental calcium and 1200 lU 
of vitamin D/ day or to a placebo group. A non- 
stati.stically significant reductu^n in the inci- 
dence of preeclampsia (> 140/90 mm Hg and 
urinary proteins > 300 mg/24 hrs) (()%) was 
ob.ser\ed in the calcium-supplemenied group 
(A'= 188) as compared with the placebo group 
(9^K)) (A^= 182). It should be rememlxTcd that, 
to detect a difference of this magnitude with a 
a = 0.05 and a power between 76 and 84 per- 
cent, it would have been necessaiy to study at 
least 800 patients in each group. When results 
from the three randomized controlled trials 
were pooled using the Mantel and Haenszel 
method,"^*' women receiving calcium supple- 
mentation had a .statistically significant reduced 
risk for pregnancy-induced hypertension, 
pooled or typical OR = 0.41 (95% CI 0.39-0.78), 
as compared with the placebo group. 
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PrELLMIN/VRY EVIDKNCK OF 11 IE Em-CT OF 

Calcilim Siii'Hu:mf:ntation on Pi^x'.NANa- 

INDI TCKI ) HVPrnTHNSION/PRFI :CI AMl'-SU 

Wc will present here prcliniinar>' results of 
a douhle-hlind, randomized, controlled clinical 
trial of the effect of 2.0 g of elemental calcium 
(calcium carbonate) a day or a placebo that is 
being conducted in two different populations. 
A white lower middle class population was 
studied at the Centro Rosarino de Kstudios 
Perinatalcs, Rosario, Argentina. All patients 
were nulliparous and clinically healthy. At the 
time of this presentation. 126 patients had been 
enrolled and delivered their infants. The sec- 
ond population was obtained trom the 
Adolescent Pregnancy Clinic of the Johns 
Hopkins Hospital, Baltimore, Maryland. Hy 
March 1988. 177 patients had been enrolled 
and delivered. All patients were less than 17 
years of age at the time of recruitment. Most of 
the subjects were nulliparous with a known last 
menstrual period (IMP) and had singleton 
pregnancies. All were free of any underlying 
medical disorders, as determined by history, 
physical examination, and laborator\' tests. 

Participants in both centers were randomly 
a.ssigned in a doulile-blind fashion before 26 
weeks' gestation to one of the two treatment 
groups using a randomization schedule pre- 
pared in advance for each population. Among 
white women. 230 were assigned to the calci- 
um-supplemented group and 196 to the place- 
bo group. Among black women, 85 were 
as.signed to the calcium-supplemented group 
and 89 to the placebo group. Prenatal care was 
earned out according to the protocols of each 
participants hospital. The study protocol was 



approved by the Johns Hopkins Hospital's Joint 
Committee on Clinical Inve.stigatkMi. 

Figure 16.3 summarizes the .study design, 
criteria for patient eligibility, and follow-up 
requirements. The calcium-supplemented 
groups received four tablets of calcium carbon- 
ate per day. Hach of these tablets provides 500 
mg of elemental calcium, for a total of 2.0 
g/day. The placebo group received four tablets 
of the .same wjight, size, color, and organolep- 
tic characteristics as tlie calcium tablets. 

Both centers implemented a very elalx)rate 
mechanism of monitoring tablet intake and 
compliance as well as data quality control. 
Treatment compliance evaluation included 
que.stk)ning patients on pill intake, pill cx)unt- 
ing at every visit (percentage of pills 
taken expected numlx-r of pills in that period), 
changing bottles at fixed times, and counting 
remaining tablets and urinary' excretion of calci- 
um in a random sample of patients. 

IMood pres.sure, one of the main outcomes, 
was obtained by trained personnel working 
exclusively for the study; continuous monitor- 
ing and quality control mechanisms were 
implemented. All blood pressures were 
obtained using random zero sphy gmomanome- 
ters. Table 16.2 presents reliability evaluation of 
blood pressure measurements in the three par- 
ticipant hospitals of the Argentina center. It 
shows high agreement values betw een the field 
director and the .study nurses. Table 16,3 pre- 
sents, as an example, evidence of high repro- 
ducibility of the bk)od pressure measure during 
pregnancy at the Hopkins center, as well as a 
low zero terminal digit preference for the pro- 
ject c<K>rdinator. 

Table 16.4 sumniarii.es the primary out- 
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come variables and the derinitions used in this 
study. Blood pressure values, used indepen- 
dently or with proteinuria obtained by the 
study nurses or project coordinator, and the 
diagnosis of PIH and/or preeclampsia made by 
obstetricians in charge of the clinical care of the 
patients, but unrelated with the study, were 
used as one of the primary^ outcomes. 

Gestational age, obtained by using the l>est 
obstetric estimation, which includes any ultra- 
sound measure, LMP, uterine height, and the 
time of the first fetal movenu^its detected, was 
used to calculate the incidence of prematurity 
(< 37 wx-eks). 

In the Argentinean (white) population, 
women enrolled in the calcium-supplemente-J 
group took 87 percent of the total expected 
numl>er of tablets, similar to 86 percent in the 
placebo group. In the Hopkins population, 
although compliance fi^ ures were lower, they 
were very' similar between the calcium-supple- 
mented and placebc^ groups (6CVK{ v. 6i%, 
respectively). The calcium-supplemented and 
placebo groups were \'er)' similar in most of 
the sociodemographic and baseline cliaracteris- 
tics for the black and white populations. There 
were, however, differences in maternal weight 
at randomization, with white patients in the cal- 
cium-supplemented group and black women iti 
the placebo group statistically significantly 
heavier. 

Table 16.S presents the effect of calcium 
supplementation on the incidence of 
PIH/ preeclampsia. The calcium-supplemented 
groups had a lower incidence of PIH. as well 
as a lower incidence of preeclampsia in the 
white population and lower incidence of pro- 
teinuria in the !")lack population (NS). The rates 



obsen'ed in the calcium groups were almost 
half the values obtained in the placebo groups. 
The rates of preeclampsia were not presented 
for the black population because the indepen- 
dent clinical diagnoses were nol available at 
the time of this presentation. At term, however, 
the placebo group had higher mean sy.stolic 
blood pressure 115 9.9) mm Hg, as com- 
pared with the calcium group 109.4 O 11.2) 
mm Hg (/; < 0.01), and higher diastolic bk)od 
pressure "^4.2 (-f 6.5) mm Hg versus 68.7 (+ 9, i) 
mm Hg {p< 0.01) than the calcium group. 

Table 16.6 presents the incidence of pre- 
maturity (< 37 weeks) and LBW (< 2500 g) by 
treatment for the two studied populatic^ns. The 
calcium-supplemented grcnips had a tower inci- 
dence of preterm deliveries, 5.4 percent for 
whites and ",1 percent for blacks, than the 
placebo groups, 9.9 percent for whites and 19.1 
percent for blacks. The incidence of LBW was 
also lower in the calcium group; however, 
amcnig whites, the magnitude is smaller. 
Among blacks, those supplemented had an 
incidence of low birthweighl of 10,3 percent, 
compared with 20,0 percent in the placebo 
group (p = 0.0^). 



Dl.sc:i '.ssiON 

W'e ha\'e presented preliminary informa- 
tion on the effect of calcium supplementation 
on gestational age, blood pressure, and 
PIH/ preeclampsia. In agreement with prevu)us 
reports (see table 16,1), there is a .systematic 
reducticm in blood pressure values and new 
evidence of reduction in prematurity in the cal- 
cium-supplemented groups. There is also pre- 
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liminary evidence from the while popuhition 
thai calcium supplementation can prevent the 
development of preeclampsia. Nevertheless, 
caution should be exercised in interpreting 
these results. They are olitained from two trials 
in progress, and .some of the results could be 
modified when all of the patients are recanted 
and analyzed. It is unlikely, however, tliat the 
observed direction of the effect will change 
dramatically. There remains a need to further 
elucidate the mechani.sm whereby calcium sup- 
plementation exerts its effect. Previous reports 
have suggested possible effects on parathyroid 
hormone/ plasma renin acti\ity," and serum 
magnesium." 

Increa.ses in parathyroid hormone (PTH) 
have been .shown to increa.se intracellular calci - 
um in several cell types. The presumed mecha- 
ni.sm is an increa.se in membrane permeability 
with .sub.sequent facilitated movement of calci- 
um via .sk)W channels from the extracellular to 
the intracellular compartments. The question 
remaining is what effect long-term calcium sup- 
plementation will liave on PTH. and whether 
chronic suppression of PTH will in fact result in 
lower levels of intracellular calcium. 

We have pre\iou.sly rep(.rtcd that, in preg- 
nant individuals with initial low levels of plas- 
ma renin activity (PRA). calcium supplementa- 
tion resulted in a greater reduction in blood 
pressure than in women with higher initial 
PRA." The uterine \ ascular bed, iieing .sensitive 
to angiotensin II, may be affected by ealcium- 
induced changes in plasma renin activity. 

Patients with renin-dependent hyperten- 
sion frecjuently have depletion of magnesium. 
Our previous report'' has also demon.straicd 
increased .serum magnesium levels among 



those pregnant women receiving calcium sup- 
plementation. The role of magnesium in hyper- 
tension has been well established." Its role as 
an efficacious tocolytic has al.so been well 
established.'" There is a consi.siency in these 
observations. The interaction of calcium, 
parathyroid hormone, plasma renin activity, 
and magnesium results in alterations of intracel- 
lular calcium. The reduction of intracellular cal- 
cium will result in myocyte relaxation. There is 
no rea.son to believe that this effect is limited to 
the va.sculature. A similar effect should be 
expected in the myometrium, with resultant 
relaxation of the uterine .smooth mu.sele This 
alteration of intracellular calcium (i.e., reduc- 
tion) is presumably the final common pathway 
in the action of betamimetics, magnesium sul- 
fate, pro.staglandin .synthesis inhibitors, and cal- 
cium channel blockers. Thus, it is not 
inconsi.stent to expect that calcium supplemen- 
tation could have an effect not only on blood 
pressure but on uterine activity, and therefore 
on ge.stational age. and. ultimately, birthweight. 
While the results presented here are clearly 
preliminar>', we .suggest that they are provix-a- 
ti\'e and encouraging. Purther research at the 
clinical and basic .science le\els will be needed 
to better charactcrixe the role of calcium in 
huma n reproduction . 
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Statistical Findings: 
Does Calcium Supplementation Reduce 
Pregnancy-Induced Hypenension and Prematurity? 



Table 16.1 

Incidence of Pregnancy-Induced Hypertension (PIH) Data From Calcium Supplementation Studies 



Study 

Kawasaki, N. et al.t 
Villar et a!.?! 
Marya R. et alJl 
Lopez laramillo P.'^ 

• Non-K^indamufd-So I'UkvIw 

t 5<mr<... K.iw.isaki N., M.Usui K., Ito M. i-l .il. (l')8S). UUHt oi c.ilnum suppU-nivnt.iliun i.n ihe v.iscul.u sfnvUivily t» .inRioU-nsion II in prf)',n..nl 

women. Amerian lnum,il ot Ohs'ctrk s ,vid Cvntxolciiv. IS 5. Srb- 58.!. 
fj Sr,c;r<f V.ll.ir )., Kopko l„ .,nd Bfli/an !. M. (HH7i. C.ilt.um suppk-monUtion r«kuc-s blocxl pres^u.f during pro^nmuv: R.-si.lts irarn a random. 

tml I untrotled clinical friji, OhsU'trics jnd Gymxolofiy, 70, \)7-M2. 
II 5(«/«r;Marva R. K.. Ratluv S. and Manrcnv M. (1987). Effect c,t calcium and utamm D suppknm-ntatK.,i .,n toxomia (,t pn-(;nanc v. Cvnttoloni^ 

.ind C )/)sfffr(c Invcstifi.ttian. 24, m-A2. 
/ 5c>wrte-UnH./-laram.llo P„ Narx.KV M., VVngel R.H., and V.-^xv R. (1M8'»,. c:alnum suppk'montatK.n n-ducfstln- nsk „! (u.-g.^ancy-induccxi hv|H«r- 

tension in an Andes population. British lournal of Obstetrics and Gynecology. 19, (,4H-(, i y. 



Elemental Calcium 


Total Calcium 


Blood Pressure 


PIH incidence (Percentage) 




Supplement (mg/day) 


Intake (mg/day) 


(mm Hg) 


Calcium 


PlacetK) 




15() 


942 


No effect 


4.5 


21.2 


p<0.10 






(22) 


((i6) 




1500 


<)00 


4-.5 


4.0 


11. 1 


NS 








(24) 


(25) 




375 


500 


4-7 


h.O 


9.0' 


NS 


1,200 Ul Vit D 






(188) 


(182) 




2,000 


300 




6.5 


28.2 


p < 0.01 



rrttibmpsui (> 140/90 mm Hh aru/ urin.uv p'titfin^. > WO m^'24 hour',) 



Table 16.2 

Reliability of Blood Pressure Measurements 
Rosario, Argentina (Whites) 







Systolic 


Diastolic 


A 


58 


0.82* 


0 81 


B 


28 


0.77 


0.50 


c: 


54 


0.74 


0.81 



Table 16.3 

Reliability of Blood Pressure Measurements 
johns Hopkins Hospital (Blacks) 

A. Correction caefficienta befutvn blo(xi pressure v.i/ue$ 
by gcsUitioiuil a^'e for project coordinator 



' Cunt'lation nK-ttKicnh iH-twtvn ik-ld dinx tot Mid ''tudy nurst-y 



Weeks of Gestation 


Systolic 


Diastolic 


28 V. 30 


0.76 


0.63 


32 V. 34 


0.61 


0.51 


36 V, 38 


0.81 


0.71 


38 V. 41 


0.66 


0.65 


. Zero tcrniinc^l digit preference (n = 


1,011 mecnureal 


Systolic 


14.1 (%) 




Diastolic 


13.1 (%) 
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Table 16.4 

Outcome Variables for the Randomized Clinical 
Trial of Calcium Supplementation During 
Pregnancy 

BIockI Pressure (mm Hg) 

(study nurses and project coordinator) 

Random zero sphygmomanometer 
(diastolic B,P. 4th and 5th found) 

Seated position (Hopkins) 

Supine and lateral (Argentina) 

Proteinuria: 300 mg/l proteinuria two times 
more than 6 hours apart 

(Argentina) 

> 300 mg/l or (Johns Hopkins) 

Clinical diagnosis of PIH or Preeclampsia 
made by obstetricians not related to the study 

Gestational age (weeks) 

Best OB estimation (ultrasound, LMP, 
uterine height, fetal movements) 

Physical examination newborn 
Birthweight (grams) 



Table 16.5 
Effect of Calcium Supplementation on 
PIH/Preeclampsia: A Randomized Double- 
Blind Controlled Clinical Trial 



Calcium 
(2.0 g/day) 

Placebo 



Whites 

Preeclamf)sia 
BP* > 140 BP*and>300 
mm Hg and/or mg/t 
Proteinuria Proteinuria 

11.7(230) 1.7(230) 



19.4(196) 



3.6(196) 



Blacks 

> 300 
Proteinuria 

5.9(681 
(NS) 

1 1 .4 (70) 



* 2 times > 6 h<yurs 

> 300 m&/| = {-¥) 



Table 16.6 
Effect of Calcium Supplementation on the 
Incidence of Prematurity and Low Birthweight 



Whites 
Calcium 
Placebo 

Blacks 
Calcium 
Placebo 



Preterm 
(< 37 weeks) 
(Percentage) 



5,4 (223) 
9,9 (192) 



LBW 
« 2.500 g) 
(Percentage) 



8.9 (223) 
10.4 (192) 



7.1 
19.1 



(85) 
(89) 



10.3 
20.0 



(86) 
(89) 



p^O.Ol 



p = 0.07 



CcsUUiondl a^r: t^c^t obstetric estfmjtton: LMP. Uitt^^soumi. wnd^l 
height, ^ind early tetiU movenKVil. 



Figure 16.1 

Differences in Adjusted Blood Pressure Mean 
Values at Term Between Calcium and Placebo 
Croups (Adjusted for Race and Initial Blood 
Pressure < 26 Weeks) 
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Figure 16.2 

Differences in Systolic Blood Pressure at Term Between Calcium-Supplemented and the 
Corresponding Placebo Groups in Two Studies of Calcium Supplementation During Pregnancy 
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'Sounv: Marya R. K., Ratlw S. and Manrovv M. il987). Effect of calci- 
um and vitamin D supplementation on toxemia of pregnancy. 
Cfynt-iologk cwci Ob<^tetric ln\cstii;Mion, 24, 38-42. 
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Figure 16.3 
Study Design 
Randomized Double-Blind Controlled Clinical Trial 
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Magnesium Supplementation in 
Pregnancy: A Double-Blind Study 

Ll'DVClG Spaiung, M.D. 



iNTRODliaiON 

llic recent interest in tlie element miignesium 
is probably in part aeeicient and in part due to 
the development of new technicjues, such as 
atomic absoiption s[-)ectrophotometiy permit- 
ting accurate assays. These technological 
advances facilitate correlation of laboratory 
results witli clinical disorders. 

First some important qualities of magne- 
sium are identified. After potassium, magne- 
sium is tlie second most abundant intracellular 
cation. On tlie one hand, its biological effect 
can Ixf attributed to the fomiation of chelaticjn 
comjx^unds. On tlie other hand, it is a cofactor 
of ATt' (adenosine triphosphate), tlius explain- 
ing its influence on alx)ut 300 enzymatic reac- 
tions, such as carlx)hydrate metatolism, lipid 
nietalx)lisni, and nucleic acid metalx)lisni. It is 
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involved in stages of protein synthesis and is 
an important prerequisite for the proper func- 
tioning of energy-releasing reactions, such as 
glycolysis and oxidative phosphorylation.- 

A person needs 0.16-O.21 mmol of magne- 
sium per kilo of bodyweight per day, which 
corresponds to 11.5-14.4 mmol per day for a 
lxxiy^v^eight of 70 kg. During growth and preg- 
nanc7, an additional 4 mmol per day are need- 
ed. Based on metabolic studies of pregnant 
women, the World Health Organization (WHO) 
Food and Nutrition Boards recommend a sup- 
ply of 18.5 mmol of magnesium per day during 
pregnancy (1 mol Mg = 24.3 g Mg)/ 

Investigations ciuring recent years have 
repeatedly shown that the magnesium content 
of plasma falls significantly during pregnancy, 
particularly at the beginning.' It is discussed as 
a physiologic dilution. It should be mentioned 
that renal magnesium loss in pregnancy 
increases by 26 percent, shown by 24 urine 
samples in healthy women during the whole 
pregnancy.'' 

Chronic hypomagnesemia in the pregnant 
woman carries over to the tissues. Using 
myometrium samples of over 100 cesarean sec- 
tions, it could be documented tluit the magne- 
sium content of the smooth uterine muscles 
decreases significantly with increasing pregnan- 
cy age. There is also a highly significant corre- 
lation betwx^en the muscle magnesium content 
and plasma level/' 

This leads to the conclusion that, although 
magnesium intake is not increased during the 
period of greater need, there is yet more loss 
through the kidneys due to the increased 
glomerular filtration, which is not or is inade- 
quately compensated for, and that this long-term 



hypomagnesemia shows up in growing tissue. 

The possibility that magnesium deficiency 
might cause early delivery^ was first contemplat- 
ed following the accidental observ^ation that the 
reduction of premature labor was improved by 
treating calf mu.scle cramps with magnesium. In 
a subsequent study, 10-15 mmol of magnesium 
per day were given orally where the dosage of 
beta-adrenergic drugs could not be reduced. 
Subjective and objective methcxls of assessment 
showed decreased incidence of uterine contrac- 
tions, and, at the same time, indicated that the 
required beta-adrenergic dose could be 
reduced/ 

The publication of this pilot study caused a 
number of other studies. In a retrospective 
study, lower incidences of intrauterine growth 
retardation, preterm aipture of the membranes, 
and preeclampsia by magnesium supplementa- 
tion during pregnancy were described,'' 

Because of the studies cited above, a dou- 
ble-blind study was conducted to clarify 
whether or not magnesium supplementation 
has any influence on the pregnant woman and 
the fetus or the newliorn, respectively. 



Doi BIJ-.-BUM) .Sll DV 

A total of 568 women (tiormal and high- 
risk) who attended the outpatient clinic at the 
Department of Obstetrics, I'niversity of Zurich, 
agreed to participate in the study. They were 
enrolled in the study as early as possible, but 
not later than 16 weeks of gestation. The sam- 
ple size was determined by the limitatk)n of the 
recmitment j:)eriod, which, for practical reasons, 
could not exceed two years. 
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The method of allocation was based on 
the subjects' even or odd date of birth. 
According to their group assignment, the sub- 
jects were given either 15 mmol of magnesium- 
aspartate-hydrochloride (Magnesiocard, Verla 
Pharmacy, Tutzing. FRG) or 13- 5 mmol of 
aspartic acid per day. At each visit, patients 
were questioned on regular intake, niimlx;r of 
tablets, and side-effects of the medication. A 
subsidiary' analysis was based on 437 women 
who claimed that they had regularly ingested 
the magnesium or placelx). 

The Mann-Whitney II te.st was used to 
compai'e the central trends. Categorical vari- 
ables w^ere analyzed using the chi-squared test. 
The results were considered significant at the 5 
percent level. Assessment always used two- 
tailed tests. Values were gi\en as medians and 
the 5th and 95th centile. I-or various reasons, 
such as refu-sal to take further tablets, deliver}' 
in other hospitals, or abortion, some data were 
not available for analysis. 

Two hundred seventy -eight women were 
treated with magnesium, and 290 received the 
placebo. Age, parity, and gravidity were the 
.same in bcvh groups. There was no difference 
with regard to the birthweight of children born 
before the start of this study or the duration of 
prevk)us pregnancies. Based on the clinical his- 
tory of the patients, the risk of abnormal preg- 
nancy was comparable in the two groups. 

The frequency of complaints attributed to 
the tablets was low and comparable in the two 
groups. In the magnesium group. 1 woman 
complained of diarrhea, i of nausea. 6 of vom- 
iting, and 6 of heartburn; in the placebo group. 
2 complained of diarrhea. 1 of nausea. 10 of 
vomiting. 6 of heartburn, and 1 of fullness. 



Median maternal weight increase was 11 kg in 
both groups, and there was no difference 
regarding the systolic and diastolic blood pres- 
sure and different degrees of oedema. 
Magnesium serum levels showed no differences 
l^etween the groups. 

Patients were hospitalized if they experi- 
enced antepartum hemorrhage, irregular 
preterm contractions, or progressive cervix mat- 
uratk)n. In the magnesium group, 44 women 
were hospitalized for 533 days. In the placebo 
group. 65 women had to stay in hospital for 
887 days. The average duration of each admis- 
sion to hospital was the same in both groups. 
Among indications for admi.ssion to hospital, 
hemorrhage during pregnancy, incompetent 
cervix, and preterm labor were significantly 
more frequent in placebo-treated women. 
There was also no difference in the number of 
miscarriages. 

The median gestation was significantly 
longer in women treated with magnesium, 
akhongh the difference between the medians 
was not more than one day. Deliver)^ lK"f(5re 37 
weeks occurred less in the magnesium group, 
but the difference was not significant. The 
scrum analysis showed that low magnesium 
levels in the first half of pregnancy are of no 
predictalile value for preterm birth. There were 
no differences regarding the duration of the 
first and second stages of labor. The same is 
taie for the incidence of surgery or other com- 
plications during deliver)'. 

There are no statistically significant differ- 
ences between the unselected groups with 
respect to placental and infant weight; length 
and head circumference; and birthweight bek)W 
2500 g. below 1500 g. and below the lOth per- 
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cenlile; however, fewer infants with a head cir- 
cumference less than 33 cm were found in the 
magnesium group. There are also no statistical- 
ly significant differences in arterial and venous 
umbilical pH or frequencies of infants with an 
APGAR score of 7 or less. Significantly fewer 
infants in the group receiving magnesium were 
admitted to the neonatal intensive care unit. 
The biggest differences were found in the 
admission rates for preterm biith and asphyxia. 
The numbers of the subgroups are too small to 
wShow any statistical difference. 

In the subsidiary analysis, we excluded 
those women who did not fulfill the protcKol of 
medication as prescribed, leaving 217 women in 
the magnesium group and 220 in the placebo 
group. As expected, the effect of magnesium 
supplementation demonstrated itself more clear- 
ly (see table 17.1). Some of the results that only 

Table \ 7A 
Comparison Between 
Magnesium and Placebo Croups 



Magnesium 
group 



Placebo 
grouf) 

(,v = 290) 



Significance 



Variable 


50th centile 


50th centile 






(N = 217) 


(,v = 230) 












Variable 50th centile 


50th centile 




Indication for 
















Hospitlization 








Birthweight (g) 


3340 


3300 


< 0.05 


Hemorrhage (n) 


4 


17 


< 0.05 


No. < 2500 g 


6 


18 


< 0.05 


Incompetent 








No. < 1 50O g 


0 


6 


< 0.05 


cervix (N) 


8 


17 


< 0,05 


Infant length (cm) 


50 


49 


< 0.05 


Preterm labor (n) 


12 


26 


< 0.05 


Head circum- 








Gestational age 








ference (cm) 


35 


34 


< 0.05 


at delivery 
(weeks/days) 


40/0 


39/6 


< 0.05 


No. with 
10-min Apgar 








Admission to 








score < 7 


0 


5 


< 0.05 


neonatal intens- 








No. of women 
hospitalized 








ive care unit (n) 


20 


36 


< 0.01 


26 


48 


< 0.0 1 



reflected a trend in the main study became sta- 
tistically significant, while other results that were 
already significant in the main study were con- 
firmed at a higher level of significance. 

The difference l>etwxvn hospitaHzation fre- 
quencies was significant at a higher level. The 
number of infants tx'low 25(M) g and Ik'Iow 501) 
g was also significantly smaller in the group of 
mothers who regularly took magnesium. The 
difference lietwcen numbers of children with a 
head circumference below 33 cm lx.*came high- 
ly significant, 

A general trend toward in proved fetal out- 
come and adaptation, already seen in the main 
study, was confirmed by statistically significant 
results; birthweight, length, and head circumfer- 
ence were higher, and the number of children 
with a 10-min ute APGAR score of 7 or below 
was less in the group with regular magnesium 

Table 17.2 

Compari!>on Between Magnesium and Placebo Croups 
After Exclusion of Patients Who Did Not Take Their 
Tablets Regularly 



Magnesium 
group 



Placebo 
group 



Significance 



is: 
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supplementation. Fewer mothers with mild 
edema w^^re counted in the magnesiutii group. 

The advantageous effect of magnesium 
supplementation during pregnancy is clearly 
documented in decreased incidences of hemor- 
rhages, incompetent cer\'ix, and preterm labor, 
and in prolonged gestation. If preterm delivery^ 
is defined as hirthweight below 25{X) g, in this 
study, we could reduce the incidence from 7.7 
to 2.8 percent. A statistical difference iietween 
the frequencies of abortion could not Ix,* seen; 
however, a positive effect of magnesium sup- 
plementation during pregnancy in respect to its 
clinical syndrome was evidenced by the low 
incidence of hemorrhage. It is interesting to 
note that the two infants who were ver\' light 
for gestational length were seen in the placebo 
group. One infant born at 31 weeks* gestation 
weighed lOOO g and another one born at 32 
weeks weighed 1 190 g. Of course, this number 
is still too small to establish a significant influ- 
ence of magnesium supplementation on 
intrauterine growth retardation.* 



CONX:U.'SK)N 

Magnesium supplementation during preg- 
nancy was associated with significantly fewer 
maternal hospitalizations, a reduction in preterm 
deliveries, and less frequent referral of new- 
borns to the neonat;.! intensive care unit. I1ie 
results suggest that magnesium supplementatioti 
duririg pregnancy has a significant intluence on 
fetal and maternal morbidity both before and 
after deliver>\ The results of this study strongly 
recommend magnesium supplementation during 
the whole period of pregnancy. 
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IvmoDiicmoN 

llie main purpose of this chapter is to update 
our earlier review in Evian of controlled trials 
of social support in pregnancy.' We begin, 
therefore, by summarizing the fcx'us, methods, 
and conclusioas of that review. We tlien pc:)int 
out the ways in which we have altered tliese 
methods for our present work, show the 
ujxbted results, and discuss their implicatioas 
for current practice and future research. 



1986 REVIEW 

We .started from the presumption that a 
pregnant woman is more tlian just the carrier of 
her untem child. She is a pei-son in her own 
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right, with a lif^ apart from that seen by most 
antenatal caregivers. This life includes a number 
of stresses and strains. Pregnancy, although 
often a joyful experience, may also add to these 
existing pressures, and may create new stresses. 
Studies of the relationship iK^tween social class, 
stress, and reproduction suggest that social sup- 
port in pregnancy may be able to mitigate 
maternal stress and improve maternal and infant 
health.-^ We therefore examined the controlled 
trials of social support in pregnanc\\ 



MimiODS 
Selection of trials 

In order to find these trials, we searched 
the Oxford Database of Perinatal Trials for pub- 
lished^ and unpublished' reporis. The criteria 
for entiy in the computerized data base are that 
the trial participants should be human; that the 
time of inter\ entic)n should Ix' during pregnan- 
cy or the neonatal period- and that allocation to 
the intervention should be random or cjuasi- 
random (i.e., using alternate allocation or using 
date of birth or ca.senote numbers). 

For the Hvian rev iew, we .selected all trials 
on the data base coded as •counseling, support, 
and education in pregnancy." Trials included in 
the analysis were either those designed explicit- 
ly to provide .social support or tho.se utilizing 
what we judged to be supportive approaches to 
antenatal care, The.se included such disparate 
inter\'entions as antismoking advice; health edu- 
cation; iMganization of maternity care; income 
support; and preparation for pregnancy, child- 
birth, and parenthood. In the 29 trials of .social 
support in pregnancy so identified we 



considered seven pregnancy outcomes: Low 
birthweight, preterm deli\eiy, anaesthesia, anal- 
gesia, prolonged labor, instrumental deliver)', 
and ad\x*rse psycho.social outcomes. 

Statistical methods 

We followed the methods of Vusuf and his 
colleagues' to formally combine information 
from these trials in a procedure which has 
become known as metchcinalysis or oreniew. 

I-or each trial, we calculated an odds ratio, 
which is the odds of getting a particular (usual- 
ly adverse) outcome (e.g., low biithweighi) in 
the experimental group, compared to or divid- 
ed by the odeLs of getting the same outcome in 
the control group. If the odds ratio is 1, it 
implies that the odds are the same in the 
experimental and the control group (i.e., for 
that outcome, it makes tio difference whether 
the inlenention is experimental or control). If 
the odds ratio is less than 1, it suggests that r!vj 
experimental intervention offers some protec- 
tion against this adwrse outcome. If the odds 
ratio is greater than I, it suggests that the 
experimental intervention may do harm. The 
odds ratio is .^n estimate, and .so the confidence 
with which it can be .stated \ aries directly with 
the size of the study; tliat is, the smaller the 
.study, the less confident one can be that the 
estimate is a true reflection of reality, and the 
wider the confidence inter\al is that can be 
placed around the estimate. Conversely, a large 
sample size means greater precision and a 
smaller confidence intenal {\e, the estimate is 
a more precise reflection of the truth ). 
Therefore, for each .study, we show an estimate 
of the odds ratio with its 9S percent confidence 
inteival. In an o\er\ ie\\ of several trials, we u.se 
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all of these within-trial estimates to calculate a 
typical odds ratio, but because se\ eral trials are 
included, we thereby increase the precision of 
the estimate — that is, we can narrow the confi- 
dence intervals. 



CONCLl 'SIGNS 

Our conclusions in 1986 were that "In 
terms of the se\"en outcomes considered, the 
available experimental esidence shows these 
effects (of the social interventions) to be either 
inconclusive or beneficial,'"' and this is support- 
ed by the conclusions of the oliservational 
studies,'" We ended our review by calling for 
better designed, larger trials, specifically in the 
field of social support. 



pRi:si:vr C)\ i:R\ n:\\ 

The aims of our present overview — to 
review the experimental evidence of the effects 
of social suppon in pregnane)- — arc- largely the- 
.same as they were three years ago. In this 
update, however, we adoj")t four slightly differ- 
ent approaches. 

First, this chapter focu.ses on the two preg- 
nancy outcomes mo.st relevant to the title of the 
conference; Cicstalional age at delivery, and 
biithwcight. .\ number of other outcomes (sucli 
as intrapartum events, the health of the mother 
and baby, health-related behav ior. the attitudes 
and feelings of the mother, and the babv s 
development) will be considered and di.scu.ssed 
elsewhere. 

Secondly, our earlier review was ba.sed on 



all trials on the data ba.se with interventions 
coded as "counseling, support, and education in 
pregnancy," What this disparate group had in 
common was that we thought they were the 
type of intervention that might be supportive. 
As a response to comments received following 
this 1986 review, we have limited our inclusions 
in the present chapter to those in which .social 
.support was an explicit aim of the trial (i.e.. the 
authors' intent, rather than our sunni.se). 

Thirdly, the overviews are presented in 
order of their methodological (juality. This 
quality is assessed in tenns of the likely exis- 
tence of three types of bias: Selection bias at 
entrv'. selection bias after entr\-. and measure- 
ment bias. The "be.st" trials are put first, and the 
■•worst " are put la.st. 

The final methodological difference 
between the Kvian review and the present 
review arises Ix'cause. in the interim, a numlx'r 
of trials primarily concerned with social support 
have been mounted. Thus, we have been able 
to subdivide our analyses into tho.se ba.sed on 
trials in which st)cial support is the primary 
inten ention. and tho.se trials in which it is an 
explicit co-intervenlion. We have looked tor a 
dose effect, expecting that the benefits of sup- 
port would be greater in the former grouj"). 



CiLXRAcn-Ki.srics oi- rKiAi> oi- 
{■.xpuc'.rr .s(x;i.\L si 'Pi'ORr in frix ;n.\N(".v 

We identified .^S trials of .social support in 
pregnancy. The characteristics of the.se trials are 
described in table 18.1. The final column of this 
table provides examples of the form of words 
which helped us to decide on their inclusion. 
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The results of some of the trials ha\'e not 
yet been published^ and still must be consid- 
ered provisional. 

We have categorized the studies under six 
main headings. The provision of social support 
is the priniar)' aim in six studies/'"" The remain- 
ing 29 trials all aim to provide explicit social 
support, but as a co-inter\^ention. In these trials, 
the other primary' interventions are antismoking 
advice (3);^" '^^ income support information 
feedback and information sharing (6)r' the 
organization of care (7);^^"* and preparation for 
pregnancy, childbirth, and parenth(K)d (12)/''' 
This last group includes such diverse interven- 
tions as, for example, preparation for breast- 
feeding, nutritional advice, and enhancement of 
maternal attachment processes. The headings 
are not necessarily mutually exclusive, and 
some studies could be categorized under more 
than one heading. 

The entry criteria for the trials included in 
our ovenievv vary greatly. To a large extent, 
this reflects the differing aims of the studies. I-or 
instance, those studies aimed at reducing the 
number of cigarettes snK>k<\l were targeted ai 
women who were smokers (e.g.. [191). Some 
studies wishing to alter the organi/atk)n of care 
toward more midwifer^^ control concentrated on 
women at low risk of poor obstetric outcomes 
(e.g., (391). In others, midwifer>^ care is com- 
pared to medical care for women ai high risk 
(e.g., (lOj). In fact, because the principal entr>' 
criterion for the study by Kehrer and Wolin-^ 
was residence in a low-income neighborhood, 
the .studies do not even share in common the 
QWixy criterion of being a pregnant woman! 

Allocation to the intervention is clearly 
quasi-random (e.g., using casenote numbers) in 



five studies/' Allocation is said to be ran- 
dom in the remaining 30, but often the details 
are sketchy, or suggest that the author may be 
using the word random in a nontechnical sense. 

The sample sizes are equally variable, 
ranging from 10 women'' to 1,763 pregnant 
women.'' In two papers'^ ^-^ the sample size is 
not given. Overall, the studies are based on at 
least 5.500 women allocated to a supportive 
inter\ention in pregnancy, and at least 5,600 
women w ith less support serving as controls. 

As with the entr)' criteria, the outcomes 
under inve.stigatk)n largely reflect the type of 
intervention being offered. Some include such 
traditionally clinical outcomes as birthweight 
and gestation at deliver\' (e.g , (4()]), whereas 
others employ a number of .sociopsychological 
outcomes such as "love scores "'- or po.stpartum 
attachment Ix^havior. 

It is worth noting at this point that the trial 
by Kunnerstrom''* is not only the largest (and 
therefore the most influential in the o\ er\ iews), 
but is also the trial most likely to suffer from 
selection biases. These biases could occur both 
at allocation (using casenote numi)ers) and 
after entry* (by excluding complicated deliver- 
ies). Therefore, where rele\ ant, the typical odds 
ratk) is calculated twice, with and without the 
contributkm of Runnerstrom's study. 

PrI'XAANCV onxxxMRs 

Gestational age at delivety 
(completed u eeks) 

Seven of the twenty-nine trials of explicit 
social suppon in pregnancy as a co-inter\'ention 
give infonnation about the preterm (< 37 com- 
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pletcd weeks) delivery rate. They find no evi- 
dence to suggest that such support has any effect 
on this outcome (see figure 18.1). The same con- 
clusion follows from the typical cxlds ratio based 
on four of the six trials in which support is the 
primary inter\'ention (see figure 18.2). 

Ver>' few trials provide information alx)ut 
the rate of extremely preterm (< 33 completed 
wrecks) delivery. Neither the one trial in which 
social support is an explicit co-intervention (see 
figure 18.3) or the three in which it is the pri- 
mary intervention (see figure 18. 0 provide 
conclusive evidence of an effect of social sup- 
port on this rate. 



BlRTHWKIcm* 

Fifteen of the thirty-five trials in which 
social support in pregnancy i.s an explicit inter- 
vention provide some information about the 
low birlhweight (< 2500 g) rate. The typical 
odds ratio based on 10 trials in which social 
support is an explicit co-inter\'ention suggest 
that such support may result in a statistically 
significant reduction in this rate (see figure 
18.5). The 9^1 percent confidence interv als of all 
but the last trial/' however, include unity. 
Excluding this trial from the over\ iew shows no 
.stati.sticall>' significant effect of social support on 
the low birthweight rate. The same conclusion 
can be drawn from the five trials in w hich sup- 
port is the primary inter\ention (see figure 6). 

vSix trials give information about the \'er>' 
low birthweight (< ISOO g) rate. All three in 
which support is a co-inter\ention. .separately 
and together, suggest that such .support is asso- 
ciated with a nonstatistically significant increase 
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in the rate of \vt)- low birthweight (see figure 
18.7). In contrast, all three trials in which sup- 
port is the primarv' inter\'ention suggest a non- 
statistically significant decrease in the rale (see 
figure 18.8). Although this may be indicative of 
a dose effect, the numliers are small, and the 
confidence inter\'als overlap. 



Disci '.SSION 

It is perhaps disappointing that this 
over\'iew has provided no conclusive evidence 
about the effects of social support in pregnancy 
on the two .selected clinical outcomes consid- 
ered above. Certainly, there are no clear impli- 
cations for current practice. 

There are a number of possible explana- 
tions for this continued uncertainty about the 
elYect of such support. 

It is po.ssible. of course, that social support 
in pregnancy has .such negligible effects that no 
amount of further research will provide a clear 
answer to whether it is either beneficial or 
harmful. From these overviews, particularly 
tho.se in which support is the primary' inter\en- 
tion, it is po.ssible that there are some benefits, 
but that these are likely to be modest. This 
implies that larger numbers are needed to avoid 
making a "type 2" error— that is, of not being 
able to detect an effect, even if one exists, 

Larger numbers could be obtained from 
two main sources. Firstly, none of the outcomes 
over\'iewed contain data from all of the 35 trials 
listed in table 18.1. It is possiiile that renewed 
attempts to elicit such information from their 
authors may yield .st)me dividends. Not only 
were many of the.se trials carried out (juite .some 
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time ago, tiowcver, but, given tlieir heterogene- 
ity (particularly in the larger group of trials (29) 
in which support was a co-intervention), it is 
unlikely that such data were ever collected. 

A second route to obtaining larger nunilx^rs 
is by increasing (from 33) the numlx'r of studies 
in the overview. There may l>e completed and 
published trials which we have not lx.*en able to 
identify from our search of the Oxford Databa.se 
of Perinatal Trials. This is jx'rhaps more likely in 
the field of scx'ial suppt)rt than for other inter- 
ventions considered in this book, as such 
research may not have been conducted by the 
clinicians nor published in the clinical journals 
which have been the prime sources of entry- 
onto the data base. It is al.so possible that trials 
in which support was not the primary interven- 
tion were not coded sufficiently to ensure their 
identification as having support as a co-inter- 
vention. While we continue to be alen to both 
these po.ssibilities, it is unlikely that concentrat- 
ing on them will yield great dividends. 

We are aware, however, of a number of tri- 
als from which results will be available in the 
near future (see table 1H.2). At least four of 
these trials have already completed recniimient 
but cannot yet provide data .suiiable for inclu- 
sion in the overviews (.see table 18. 2A?). At least 
five more trials are still in progress (see table 
r».2B?). We are al.so aware of other trials wliich 
are at the planning stage. As the results from 
these trials accumulate, we are likely to obtain 
more definitive answers to oin questions about 
the effects of .social support in pregnancy on the 
specific outct)mes cc)nsidered in this chapter. 

A further explanation for the inconclusive- 
ne.ss of the results here presented is that vs e are 
considering either the "wrong" outcomes, or 



that these outcomes are of relevance but there 
are additic^nal outcomes to which we should 
devote our attention. 

If only because of the way in which we 
have chosen to present our overviews, we have 
implicitly a.ssumed that low birthweighi and 
preterm delivery are unwelcome outcomes. 
This assumption is certainly arguable. Both of 
the.se outcomes are to .some extent proxy mea- 
sures asscx-iated with adverse outcomes for the 
child. But there are certainly also arguments 
against considering low birthweighi and 
preterm delivery as adverse in themselves, 
unless they are as.sociated with a worse out- 
come in the longer term. Nonetheless, in gener- 
al, the .selected outcomes are associated with 
adverse events, and .so may provide useful 
information about the effects of support. 

Otliev outcomes are al.so of relevance. As 
indicated earlier in this chapter, we intend to 
review the effects of supportive inter\entions 
on other clinical outcxmies. such as fetal and 
infant mortality and morbidity. Inevitably, stjme 
indicators of morbidity will also be proxy mea- 
sures (such as Apgar .scores, neonatal resuscita- 
tion, and admi.ssion to special care nurseries). 
We also wish to draw on the example of the 
work of Olds et al.'" on child abuse, and by 
Gutelius et al.'" on childhood behavior to con- 
sider po.ssible longer term effects on the moth- 
er, the child, and the interaction between them. 
These examples also indicate that we plan to 
examine outcomes other than those which 
might be defined as strictly clinical. These can 
be categorized broadly as health-related behav- 
ior (such as cigarette smoking, biea.stfeeding. 
and clinic attendance) and sociopsychological 
outcomes (e.g., postnatal depression, salisfac- 
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tion with the intervention, involvement by 
other family members or friends in caring for 
the baby, and doing housework). 

These are of interest both in iheir own 
right (as outcomes of the supportive interven- 
tion) and also as indications of the possible 
mechanisms for the effect of the support. For 
instance, does support, by reducing stress and 
depression, have some biochemical effect on 
fetal growth? Alternatively (or additionally), 
does support help to encourage pregnant 
women to attend regulariy at antenatal ciinics, 
thereby facilitating more effective clinical 
sur\'eillance? 

hi addition to tr>'ing to increase the quanti- 
ty and range of information in subsequent 
overviews of social support, we also plan to 
consider the quantity and type of inter\'entions 
being provided. To some extent, we have 
begun this prtxrcss of examining a dose effect 
by separating tlmse interventions in which sup- 
port is an explicit co-intervention (low dose) 
from lho.se in which the support is the primary' 
intervention (high dose). But we also wish to 
take into account the length of time over which 
this support is provided. The total or partial 
absence of scx.ial support is often a long-term 
problem. Hence, it may Ix; unrealistic to seek 
to sub.stantially remedy its adverse effects with 
a short-term dt>.se of support in pregnancy. 
Indeed, it may be argued that offering and tiien 
quickly withdrawing such help may even wors- 
en the situation. There may. therefore, be a 
case for increasing the dose hy continuing sup- 
port into eady paremhcx)d. The work conduct- 
ed by Olds et al.'" suggests that such a dose 
effect may, indeed, exi.st. 

It is clear from the abo\'e discussion that 



the process of overview in this field (as in 
many others) is ongoing and (auto)dynamic. 
The effects of scxrial support in pregnancy arc 
as yet unclear, but the wealth of infomiation 
which will Ixjcome available over the next few 
years should provide some of the answers (as 
well as raise more questions). 

At this stage, we can only concur with the 
conclusion by Bryce and his colleagues, that 
"even if the trials fail to demonstrate a benefit, 
the ( (^operation between social .scientists and 
obstetricians to undertake this research should 
l->enefit pregnant women in that it promulgates 
a more holi.stic view of pregnancy." 
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IntervetiHons 



Statistical Findings: 
Prevention of Preterm Deliveries 
by Home Visiting System 



Table 18.1 : Characteristics of Trials of Explicit Social Support in Pregnancy 



Study 

(papers & dates) 



Types nf 
imcf\'entjon«i 



Entry Criteria 



Alicxatian to 
Inlmentions 



Numi>ers 



Outcomes 



Int lu!.ion Cntefia 
(for overview} 



Bfondi?! et jI. 
(unpiibKshed) HI 



Ofpenter 



Carter- fesst>p 
19«t |5j 



Cogan and Wmer 
1982 [71 



OrgjnuJtton of dire 

Usual care -f 1 -2 
honie visits i wet*k 
by midvvives, 

Usual c are for 
women with 
threateryed preterm 
labor, 

tmattm^l Hippi^n 

Intm'iews at interval*. 
thr<xighout pregnancy, 
labcK, and the puer- 
pivium wjth 1st year 
medic a f studerUs, 

Usual tare. 

Pn^fMnition for 
pjrcfithixxJ 

Enhancement of 
maternal 

attachment priness 
Usual antenatal care. 



Wt>men attending ht>spital 
Oiftpatient tliriics or 
hofipitalistKl vv{th threatened 
preterm labor; Mj wvcks' 
gestation. 



j Women rt*gfstered tn a 
j hospital prefiatal 
! tlintc. 



I VVonu^n tH.»twetm ^2 Jnd ^7 

1 weeks pregnant, from 

j private obstetric ians' 
practices Primiiwrae, 
white, married^ e^pt^-ting 
none omplicated 

I pregnanries, attendan(e 

{ at childbirth classes. 



Dance 1987 
(unpublishcxi) jttl 



/VeparafK)/» tor 
chifdbinh 

C'ommunicatjon 
w()rk<»h*)p to give 
in<.lruction and 
practue in (istenmg 
And responding to 
fxH)ple's behavioral 
fieed?i. 

Usual trainmg. 

Sot fjf supp<>rf 

Usual care "link- 
workers" (mifirmum ) 
home V5srts an<i 2 
telephone calls?. 

Usual care. 



Childbirth t^iucatofs. 



Inimigfiint Pakistani 
' v\f»men ff<vn rural 
1 villages in Airad Kashmir 
j and Rawlpimii, with 
I history ot 1 «)f more 
\ low f^ifthweighf babiev, 
' n<»t asMK iated w ith 
' eUxlive cesarean, 
j gross malformation, or 
I multiple birth 



Ranckwri (sealed 
envelopes) 



79 



7\ 



Costs; women's vicnvs, 
including satisfaction 
with care; birthv^eight; 
gestational age. 



Social support 



r 



TinH' nt prenatal 
visits 



I 



R.mdom 



S2 



NerviHJsru*ss and usi» of 
mechcation before, 
during, and after labor; 
letigth of labor. 



Postpartum attac hnu»nt 
ix^haviof. 



^Provision of emotional 
support" ip.UWK 



Rafidom 



F^uenls' tet»lings and 
perceptions of events m 
pregnane v, laix>r and 
puerpt'num. 



'Maternal attachment 
prcxess . , . enhanced by 
sfXKific prenatal 
mtervention" (p. 109). 

'Mothers encouraged to 
increase awarern^ss oi 
fetal aciivitv and notice 
how they can affect their 

•NonjudgnH^ntal vup^K>rt 
for expectant parents" 
<p.241). 



Altt^rnate 



Birthweight, maternal 
physical psychownial 
health, mtrapartum c are, 
nt<Kiatal f>ealth. knovs- 
ledge of health 



Antenatal sufH>oft hv 
linkvvorkcM-s 
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Table 18 J : Characteristics of Trials of Explicit Social Support in Pregnancy (Continued) 



Study 

(pipers & d^tes) 



Types of 
Interverrlions 



Entry Criteria 



Alfocation to 
Inlerveniionj 



Numbers 



Outcon>es 



inclusion C'ritPr ia 
{tof Qven'iew) 



Donovan 1977 (101 
Donovan et af . 
1975 lUJ 



Antismoking adv/ce 

Doctor at each ante- 
natal visit giving 
intensive individual 
antismoking advice. 

Usual antenatal care. 



Women attending ante- 
natal clinics at 3 
hospitals; snnjking > 5 
cigarettes daily; < 35 
years; < 30 weeks' 
gestation; no previous 
perinatal deaths, 



Table of random 
numbers 



280 



308 



Birthweight; gestational 
a^e; other neonatal 
measunes; smoking in 
pregnancy; smoking 
advite; Instrumental/ 
operative delivery rate. 



Durham and 
Collins 1986 1121 



Prepantton tor 
childbirth 

Chil(^jrth education 
following textbodt by 
Hasid and tape- 
recorded music during 
conditioning exercises 
and relaxation^ 
breathing techniques. 

Childbirth education 
following textbook by 



Primagravida coupler 
receiving private child- 
birth education 
instruction. 



Table o^ random 
numbers 



£lbourne e( al. 
1987(151 

Ctbourne 1987 (13] 



InfornwUon fet?dbj{.k/ Women < 34 weeks 



Women held sole 
obstetric record from 
registration until 10 
days postpartum. 

Women held usual 
cooperation cards. 



Ellis and Hewat 
1984 1161 



Field etal. 1985 
117] 



Preparation for 

Nurses educated about 
breastfeeding. Mothers 
given in-hospital 
assistance by nurse 
clinician and prenatal 
breastfeeding classes, 
and encouragement to 
telephone for support, 
and postnatal help. 

Nurses educated about 
breastieeding. Mod^erv 
given in-hospital 
assistafice by nurse 
clinician, 



Information feedback/' 
sharing 

Women viewed ultra- 
sound rnonilof and given 
running descriptions. 

Women loW about fetus' 
well-being and ge^tion. 



gestation registered for 
antenatal rare with 1 
ub^etrician in a 
peripheral antenatal 



Prequency of mtrafwrtum 
medication. 



15 



15 



Random 



i 



(consecutively 
numbered, s€»aled 
opaque envelope*) 147 



143 



Pregnant women planning Random 
to breastfeed; able to 
communicate in English; 
cdiabiling; resident in 
urban toll-free zone. 



62 



Women's feelings of 
satisfaction, being 
informed, anxious, 
confident, in control; 
father's involvement; 
depression; health- 
related behavior; 
a n a Iges f ^a nesthes j a : 
mode 01 delivery; length 
of labor; birthweight; 
gestational age; 
administrative effects. 



"Support . , . needed and 
contact . . . maintained" 
(Donovan etal. 1975, 
p.266K 



"Relaxation decreases 
anxiety . . . music 
therapy as an aid to 
psycfvilogical arnl 
physical control of pain" 
{p.268). 

'Music . . provided 
common ground for 
couples to relate with 
each other" (p.270). 



Breastfeeding at 1 and 
three nxjnths; ust» 
semi-solids at 3 and 
six months. 



Hypothesized that {women 
holding their own 
obstetric notes! would 
feel 'less anxkHJs, more 
confident, more in 
control . . ar>d would 
find it easier to 
communicate with staff" 
{Elbourne et al., p.61 3). 



* Encouraged to telephone 
nurse clinit ian for 
support* (p. 1481 ) 



Women referred ior 
ultrasoond assessrnents 
of gestation. 



Random 



20 



20 



Anniety; fetal activity; 
maternal sleep; obstetric 
and postnatal complica- 
tions; neonatal faehavtor. 



^Attempt to 
allev iate prt^gnarTcy 
anxiety* (p,525). 
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Mewentiom 



Table 18J : Characteristics of Trials of Explicit Social Support in Pregnancy (Continued) 



Study 



Fischer tn ul. 
1972 1181 



Flint 

PoulenRen's 19«7 
1191 



Cutehus i't ai. 
1977 1201 



Heinsef al. l%h 
i22j 

iunpubhshtHii 



Types of 
jntt'r\tmtions 



Entry Criteria 



1 



Allcxation to 
lntt'nt*ntioni 



4- 



PrviMratioi} tor 
chfldbiflh 



C"tHjrM» on |>^y{ hiv 
prDphylactit nHihtni 
4)t p(efxirt»d childbirth. 
Two «»ssi{>n!i with 6 
Louples at a tinie. 



Primiparae. 



By EDO 



Usual care, 



Kehftv and VVolin 
1979 [27] 



Or^^mibJticm ot care 

'Know ycHjr midwiff ' 
tart». Team of 4 mid- 
w wvs thr(Xighout 
prt»gnantv, UIhk, and 
puerpcrium. 

Nouival hov|)ital lare. 

Prv^kirtUion far 
piSrfnthixxl 

ProitH.t nurst* from 7th 
nwnth of pregnant y. 
Rtjutint* ht^alth care 
»ind c(HjnstHing on 
prt»paration for infant 
(and continuity of t art* 
for ^ yc»ar«»i 

Usual prenatal tare 
One vijiit ntx?natally. 

SiH uil support 

j Intvn^ivf antenatal t mv 

[ frofii nuf>eym!dvvife in S 

i regional Ichv birthweiKht 

; c linii s; six iai supfx^rt 

' iiPK^ stress ri»duction; 

I Inc reased numixv of 

\ visits; dss<.»ssrrt<»nt of 

1 rer\'i\: et^utation re 

! stKns of preterm 

I labor af>d on fiealth- 

! relat«^ l)ehavior; 

; emphasis on wetght 
gain; continuity of cafe. 

lisijal antenatal tare ir 
hij;h-fi?»k tlinit. 

fmiyme 5up/x»rt 

Negi^tive ifxome tax u.e., 
tamilios rec.x'ivt\i fwfie 
monthly payrnents when 
previoos rTKKi th's 
earninKS beknv 
"bfeak evetr levfh 

No fiegattve irKome tax 



Women of low ob*»tetnt n«»k 
t'nr{)ltinR for full 
tonsultant anteoata! and 
(delivery tare. 



l)fimarni»d pnmigravidae 
a^os ?S-18 before 7 
nH)nths' >;t^tatton 



i <: '0 wwks' gestation; 
! prexuHis low birlhvveight 
! bjby; > to cm C reaH' risk- 
I Konng system; frtv of 
I nHHitial or obstetric 
} tompfitations le.g., 
\ hyfjertension. renal 
! disease, dui^>ete<», or 
; niultiple prt»i;nan£V}. 



-t 



1 Resifients of lowinc onie 
ne.fihbcjfhoods, Black 
head of botisehold; at 
least t dept»f>dent 
< 18 years. 



Random {HMle<i 
envelopt»s? 



System ol randorti 
nunU)ers 



Rand<jm U tKn^HJter- 
geni'rateci random 
numixTs in seiittni 
ofiaque envelofH*s at 
coordinating center, 
op<»rT<*d in fes|>onse 
fo telephone cat! from 
1 of S tertiary 
centers) 



Rarxk)m iusing Waftv- 
Conlisk alUx ation 
m(xfel) 



31 



41 



SOI 



AT 



48 



<i«4 



length of labor; 
analgesia in labor. 



! c linical «ietails 

! ifi« luding birthweight: 

I gestational age: length 

' of laixx; uH»of 

I .analgesia and 

j arvesthesia; mcKk'of 

: cieliverv; mothers' y jews. 



Intant and maternal 
behayior 



inciiision Criteria 
(for overview) 



"Emphasized that martyrdom 
was not the point' <p.38). 

"Stress husi>and 
panitipatian" ip.40). 



hB7 



1023' 
2Sb 



""1 

14a 



*\tothefs will ex^xviencv 
greater enH)<lon4i 
satisfaction." 



"Counseling and 
antic ipatory guidance " 
{p.294h 

"frequent contact" ip.J19b). 



! Bmhw eight; gt*stafion 
\ at delivery; matem,il 
weight g.im 



*'S<K lal support and strt«»s 
reduction" . 



Binhweight 



"Inconx* mamtenanc e 
program to erx ourage 
increaset^ Utilisation of 
prenatal care" (p. 440!. 

"May haveixfMd influi»fxe 
m Six tal i?eluvu>f" 
<p4S7) 



Famiht^ 

Single live births 
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Table 18 J : Characteristics of Trials of Explicit Social Support in Pregnancy (Continued) 



Study 

{papers & d^tesi 



Typeis of 
Interventions 



Entry Criteria 



AlkKation to 
Imi»fVi»ntions 



Numbers CXjtcomes 



Inclusion Criteria 
{iot ovefvieH ) 



Liiley dfvi For&tef 
1986129] 



AnU'Smokma advice 

Including advice and 
b(x>k{e<s at iirst ante- 
natal \'\iit plus 
feinfoTcing Iftfer aftcY 
2 and home viyt 
further 2 weeks later. 

U&ual antenatal care. 



SnK>kers (> 1 ciRarette 
f)er iiay] at first ante- 
natal vi<iit; < 28 week«»' 
gestation 



Uttleetat. 1984 



lovelletal. 1986 
1321 

Lovelletal. 1987 



Oakley et al. 
(unpublished) {37f 



IntomuUfon /tvtiiwc iv 
^hiring 

A. Relaiuitlon training. 

Relaxation traininR 
and biofeedback. 

C. Usual practice, 

Women Held sole 
obstetrif; ret ord from 
regi^tratKMi to tie! t very. 

VVonH»n held u^ual to- 
oper.il{on cards 



Six ial «»upfxwt int luri- 
niR home visits by 
midwivtN. and 
teleplKine calk to 
worrH»n anci J4-h()ur 
'h<Hline" lo mjdvvues. 

Usual antenatal c are. 



Women with BP > HV 
85 mm H« at 2 
successive antenatal 
Visits 



Wcjmen atierkJinK hos|)ital 
antenatal i linit of 1 
obstetric tan. 



Previous low hirfhvstMKht 
bjhy IwitfuHjf major mal- 
formation, multiple 
prt*{i»naniv, elective 
deliv{»fv) Fluent 
rnglish»spt»akefs. 



Oldsetdl. t98()a 










Oldsef al. I9«bb 


A 


C ontrol ifK) H'a 


l-^9j 




pr(»videf^ thrmigh 


Oldset jl (in 




restMfch projettj. 


prc^ss) |40i 








B 


fret' ff.ms^KKtation ' 






Ami regular prcnattil ' 






and v\ell'<.hild (ijre 




C 


As {{h ,.lus in/rve- j 






honH' visitor durm^ j 






pregnane V. 






As (C) plus nurst' | 






home-v isitof until [ 






t htid reaf li<*s 2 \ 






vi»a rs o! age i 



Primtpi»r(?us women either 
< 19 ve»irs or ^tngle 
parent or low sot lo- 
txontmiic statiis: < 2'^ 
wet»k<»' gtNtatJon, 



Simple random in 
hItK ks of ft 



77 



74 



Set^uentiallv 



fUndtim ictmstx ulivriv 
nunilH'fed seaU»d 
envelopes! 



18 
18 

J4 



Its 



Randofvt by central 
telephone allcKatton 



?S1 



Stf.itiliiTi by marit.i! 
*tjtus. rjte, )i;eoj»iraph- 
ual regiiMis. 
Assjgnefi M randor!> 
W{mH»n drew .isvign- 
nH»nt trom dtn k ot 
i ards. [>eiks reton- 
Nlituted pcvKKiicallv 
to iiver-repres4>ni 
treatnu'ot with 
sm.ilfef numlH'f of 
su[)|e< ts (,1V tfron s 
btaHHf (oin di»signK 



90 



94 



1(H) 



116 



2...;) 



Smoking in pregnancy. 



^Individual counseling" 

(pJOIj. 

"Reinforcing advitv . . 
additional encouragement 
, . .home visit" ip. MO), 



Antwatal hi)spital 
admission; length t)f 
antenatal stay, biooti 
pressuri? »n late 
pregnancy: fwegnjncy 
outcomes. 



Women's feelings of 
satistat tion; sense of 
control; communications 
with stdff; father's 
involvement; health- 
related hi^havior; 
tlmual outcomes such 
as birlhweight, gestation, 
intrapartuni ane^th<*sia, 
length of la^HK, n>ode of 
delivery; administrative 
eff tK Is. 

Rirfhweight; gestational 
age at delivery; maternal 
maternal and infant 
n>orfiidity. maternjl 
psychological (oi>dfIion 
postpartum, and 
^atfsfactron with cjre 



"Extend relaxation 
achieved in bjofeedlwck 
and relaxation sessions to 
stresses ex|)efie«u-ed in 
t»\t»f>day life" (p.8(jS). 



'Communftation . , worn 
choices'* ip.t ) 

"EncfHKage information 
sharing and increastxi 
participatk}n in decision 
nuking.'* 



OIntetrical \Mxyf and 
nfAor>atal detail*: use of 
health **i'r\Hi*s: lH»alth 
habits mt (uding diet 
and smoking: gestational 
age at dHiverv-; binh- 
weight. 



Social support to 
* influence nwMher's 
physical and nn'ntal health 
(antenatally and fx>st' 
n.itjily), affptt pro<t*ss 
of lalxK af>d fielivery 
arid inc rean* women's S4'lt- 
c onf ident e abocit rrH)<herjng * 



"AfiprcHiation for the full 
st»t of str<»ssful family 
and tommunify mfluentt^ 
on wcjmen 's health habits 
and iH'baviors" {p.lfii. 

"f^orrH* v is{!ation by nurses 
sboiild ix' jn eMec tive 
nuMns of . responding 
flexibly tt> th<* stri»i^sful 
life c ire umstances with 
whu h s<K i.illy disadvaniaged 
wonten must €ontt»nd" ip.) 7). 

"Parent <>ducation. enhance- 
nu'nt of tl>e w< omen's intt^fmal 
supfvirt systems ... to 
emphasi/e the strengths of 
the vvonit^n ancJ tb*'ir familit*s" 

tp.tri. 
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Table 1 8 J : Charact -fistics of Trials of Explicit Social Support in Pregnancy (Continued) 



Stmiv 

(l>apm & dates) 



ReMiingetai. 
19a4 {411 
Reading a! . 
1982 (411 
Reading and Cox 
1982 142! 
Campbdl etal. 
1982 13) 



Reading and Piatt 
198S 1441 



Types of 
Inlewntions 



Entry Criteria 



Reidetal. 
1451 



198) 



Sammons 
147] 



High feedback— shoHH 
screen and given feed- 
back aboijt size, ^ope. 
and movewnt. 

Low feedback— not 
shown screen, global 
evaluation o( progress. 

InformjUon f«?diwf 

High feedback 
ul*Tasoond— saw scrtvn 
and nurse indicated 
features visuaii^ed. 

I 

Low feedback 1 
ultrasound— not vhown i 
«:reen, global | 
evaluation. j 

Fetal nKwittoring— non- j 
stress or contractions ! 
stress test using exttef nal 
fetjl heart monifor. 

Video control— show n 
ultrasound record that 
they were aware waii j 
not thetr own. | 

t 

C ')fi^aniiJUon ot t #ire i 

i 

Communjtv antenatal I 
clinic. ! 

Routine Jwspital service.; 



Primip^rae having real- 
tin>e ul'.rasound a! 
10-14 wt?eks. Cauc asian, 
in stable relationship; 
ages 18--32; wilKotJt 
history o^ rninarriage. 
infertility, or risk of 
congenital maJformations. 



^tigh•risk population. 



Women rderrtxi by CiP 
from Eastt'fhouvi* area 
for tielivery at Glasgow 
Roy»^l Maternity Hospital. 



Runnersfrom ^^6^ 
{461 



< ?^^i»f7»/af/on at L arc 



Allocation to 
Interventions 



Random 



Random 



Numbers 



62 



11 



Random with 
stratification 



VVown (cxkni 
"imccjmplrtateif' .iftcndrng 
Obstetric care given by j large training hospital, 
I {1 ) nurse niidwivc»s | 
I (2) obstetric restdef^ts. I 



C jvenote numlH-T^ 



UX) 



Outcomes 



I 



rs8 

HK)S 



PrvpArtUfon tor 
c htldbmh 

f x^x>sure tota^x»d 
mtisrc during acttvt' 
rehearsal of ba»athing 
patterns. 

Usual antenatal classes. 



WonHTi attending i»ima/e 
childbirth classes 



Ran(ii)m de<»ignafi<>n 
n! a ( onvec utive 
class scenes 



24 



Attitudes to scan, about 
pregnancy, alxHJt fetus, 
U»spetially anxK.'fY): 
health related. 



Itu lusiort Crili»ria 
^for overview) 



Attitudes to s< an, 

about pregnane v. afvoot 
! fetus (es^yecially 
j anxiety). 



'Scanning . . , informative 
and enwtionally rewarding 
when specific and 
detailed feedback macie 
available to mother" (p39). 

'Enhances awarenes<^ oi 
fetus" (p.feO), 

"Sht^rl-term effects on 
anxiety levels" ^p.239K 

"fNychologic impact of 
iwhnology . . concern 
slrtNsful effects" 
(p.907K 

"Anxiety levels" (p.910). 



{>l>\tc*tni fTK»d>idity af>d 
morlahty; hirthweight; j 
intrapartum anesthesia j 
and ^nalgCHiia; ; 
instrumental/operative j 
delivery rale; pattern i 
of usage of clinics; 
financial effects; ! 
communic aHon; 
women's perceptions | 
oi prc*gnancv and thild- 
birfH and rejnwted 
m*inagemcnt of first ? ; 
nH)nthsof infant life 

Prenatal visjfs: ! 

analgesia and \ 
af>estht*sLi; length ol 

labor; hirthweight; ; 

mixiv of delivery; i 
complications; condition I 

of baby . | 

Liseot music during | 
labor; perceived effect ! 
of music. I 



To deal vsith "failure t>f 
communicaticm and lack of 
continuity of care" 
IP 



"f tH'I fufl-tinH' nursc^' 
midw fiery st»rvice with 
commitment to patient and 
family < an provide more 
integratec^ af>d consecutive 
care, comhatiing 
fragmentation" (p.41 ). 



"Liplifling effects at 
musit arise from musjc's 
ability to promote mter- 
perwjnal relationships, to 
facifitafe ac htevement of 
self-esteem, and toenergi/e 
jnd bring ordc»r through 
rhythm" {p 2My\ 
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Table 18.1 : Characteristics of Trials of Explicit Social Support in Pregnancy (Continued) 



Study 

(papers & djU*s) 



TvfH?i» of 
Jntem»ntion* 



Entry Crflefia 



Allot.itlon to 
Interventions 



Numbers 



CXitcomt*s 



lntlu*ion C'ritwiJ 
{iof ovmitnv} 



Sexton and Hebel 
1984 1211 

{491 



Shefc^hdsky and 
ICH. kman 1973 Wl 



|51| 



1986 1521 
Spent er cl 
(in prt»s*) 153) 



Spirant dl. 19«t 
1541 



U^iuai lafe 



Svvt»en4?v el al. 
198S j56) 



Staff as^iMance with 
smoking ci»*wtion. At 
li»aM \ personiil viMt 
supfilc'mtHited by 
frequent felephont* 
and mail contacts. 
EntiHiragetnent through 
informatii>n, viipptjrt, 
pfiKtical guidame, 
behaviorai ^trategii^. 

U^ual antenatal care. 

S<K lal work; 
i.ounst\^i^^ servKt*. 

Cuntfol. 

tn-{ !a«is hofTKHvork \ 
ainwl at {<Hipk*. j 
tnterpt»rwnaj nee<j*» ; 
tof c£)ntrf)l, affection, \ 
and intfuMon during 
prvHnancy. 

Usual lamazf clavn*^, 

OiU'f of family vvofkt»r, 
Client ■( entered 
approai h. 

LWual care. 

Offiani/dtnm at i\ue 

Domit iliarv { are by 
ntid wives. 



Nutrftionjf achiL V 

\r\d\\idui\\ nutritional 
Ac\\ If p ba<rfd on f lig^jinv' 
formulji from Montreal 
f)fet Disp<*n^rv - 
pfestrtption and 
counseling. 

Usual care. 



Smokers oi at least 1 0 

< iganitt*s pt*f day at 
i>eg{nning of fwegnanc y; 

< 18 vst»eks' ge<»ta!ion. 



■'Norma I " vstw7H*n and 
their huvixinds during 
first prt^gnanty 



C"t)upk*s ^wrtit ipaling 
in lama/e (.iasst»s. 



VVnnH»n at (nireaH*d ns^ 
of having low hirlh- 
wtMght baby ft'gistffiog 
at J matornity units \n 
S<^uth Mane hester. 



rri*gnan! wi^men at high 
risk of p<x)r (Hitt (imt*s 
("palhofogK al 
prt'gnaiu les"). 



Able to i ommuMK ate m> 
Fnglish: freeot pre- 
existing metftc al 
riisord<»rs: not firivate 
patients or teenagers; 
vingfefonv. 



Rarkkwn 



Random 



fJamifim 



RafKiom 



4b.i 



472 



Ran<iom 



f )p<'rative/ 
invtfumental 
delivery rate 

Kandom lE/ron's 
hiasitl { oln designi 
vvilbtn pre-gravid 
wt'ighl. and wfight 
gain m tirst Jl) 
wi»eks, strata 



tiM 



4iH 



•4JS 



Smoking habits; |Hi»g- 
naru y outcomes; birth- 
weight; gesiational age; 
intrapartum anesthesia 
and analgesia; mtxle of 
delivery; length of labor. 



f rrK)t!onal disturbance 
in jKi^gnatKy; physical 
tomplitations in prt»g- 
nancy and cHilribinh; 
relationship l>et\set*n 
huslwrnJ and wife in tk» 
pregnancy, 



("aring relalion- 
inventory; furKlan>ental 
mierjH'rsonal relati«>ns 
orientation bfhavior. 



Bmhweight; outcome of 
pregnancy; gestational 
age; intrapartum anal- 
gesia and afH»^tht*sia; 
length oi labor: nuxie 
delivery. 



Preterm deliveries: 
birthweight; {ieMth. 
antenatal admission 



Maternal protein and 
calorie intake arvl 
maternal weight gam m 
iate pregnant y. AtMi*- 
nMAl {nt?af>^ftun), ami 
postpartum nutcrnal 
lornplications; mfant 
birthweight and 
gestation at deliver\ . 



"Asst^ance with smoking 
cetisatlon . . . support'' 
(p.919). 



*C <Hifist»ling s<>rv ice" 
Ip.tSJ) 

"Diret feci to enK>lional 
rnvds of pr4*gnant women 
ami their families" 
<p.1S2). 



"Aimed at crmple inter- 
pers<mal ncH,xfs Un 
<ontrol, attWtton, an(f 
inc.lujion" (p.S(»), 



"Social support servue. 



' ( onijniiitv <)t { are at 
home, nut in strangers in 
Itospital." 



"Providing individual < are 
according to the spt*c ific 
ntx*<fs ot eac h unique 
n>olhef 'infant unit" 
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Table 1 8 J : Characteristics of Trials of Explicit Social Support in Pregnancy (Continued) 



study 

(papers & dJtes) 



Type* of 

Interventions 



Entry Cfiteria 



At location to 
intefventions 



Numbers 



CXltCXKTO 



fncluskKi Criteria 
(for overview) 



Wiles )984 {S7\ 



Vanover et al. 
1976(58] 



Vaugeretal. 1972 
1591 



Zimrrwrmann- 
Tan*ella pt ai. 
1979 1611 
Dofteita v\ a I 
1979 [9i 



Preparation (or bre^it- 
feeding and parenihood 

Breastfeeding education 
class. 

Normal childbirth 
preparation class. 



Prlmigravidae; > 32 
weeks' gestation; 
planning to bceastfeed; 
attending childbirth 
education cU%^, 
vaginal delivery; no 
medical complications; 
gestation at delivery 

weeks; 5 minute 
Apgar > 7; normally 
fwnted. 



Orf^nizaiim o^cane 

Family-tenlefi?d care 
mainly postpartum but 
including coniinuilv of 
care from prenatal 
clas^. 

Traditional care. 



Or^snaation at c^re 

Family-centcfed care; 
nursing H»fvice. 
identifying problem* 
and nct»ds of family 
and providing 
appropriate care. 
Minimum of 4 home 
vi»it>. 

Usual cart'. 

Pfi^pt^r^ition thr 
childbiiih 

Prenatal cljss**s 
\ including autogenous 
I training-— deep 
I relaxation 



j Prenatal tla«ise^ imiud- 
! ing specific gymnastic 
t enercises, 



Parity 0, 1; 19-15 year^ 
old; low risk medically; 
f2th grade education: 
parents living together; 
father prepared to attend 
antenatal clai^ses , 



Resid<»nfs ot specified 
areas; 3-^ nionlh* 
pregnant; at feast 1 
c hitd < S years 



Randomly assigned 
(according to the 
class in which they 
were enrolled) 



20 



20 



Random 



44 



Ran{i{7m 



44 



.50 



Marfifc«d prmiiparae ages 
20' fK) physicil 
abnormalities. 



14 



20 



Breastfeeding; maternal 
perception of infant. 



Length of tabor; 
analgesia; anesthesia: 
motie of delivery; length 
of hospitjl stay; 
complications in mother 
or baby, 



•Anticipatory guidance . 
for assisting parents* 
tp.253^ 



'Endeavor to respond to 
wishes of numerous 
families to enhance family 
participation . . . 
collaborative perinatal 
. , , contmuity ot care." 



Health knowledge; 
f»eal!h behavior: 
health status, 



"Familv-centert^d care . , 
identification of problem 
and needs of family and 
provision of appropriate 
service lor every member" 
tp.320). 



Anxiety; p.iin; coA<iitlon 
o\ baby, including 
bidhweighf; analgesi.1; 
length of lakx)r; mode 
of delivery. 



"autogenous training . . 
effet ts of cfeep relaxation 
dianH^ritally oppo^Ki to 
anxiety . . related to 
feeling«i i>f <almni*ss'' 
{p,277l 
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Table 18,2: Uncompleted Trials of Explicit Social Support in Pregnancy 



4nd pi Jci* 



T. Lm*rton 



I King 
|.R, Eis^ 

Bfiuol England U6I 



C. Urwi 
Montreal, Canada 



A. Recruitment Complete Awaiting Data Analysis and Report(s) 



Nature of thi» intmention 



Social iupfXKt-ixiucatiiHi 
gfxHip* fed by psv( hol(>?;ist 
Of health visitof 



K, Scott 

Nova Scotia, Canjda 148] 



Supix>rtiv4? an!i^nv>kinK 
.^dvlc^ ft^inforccd by 
cTHinseling jnd blcxbt^^iij al 
U»vling at homt? 



tommunity health nurves 



rnhafut»d mattHful cart* 
from physical ami liftsfylt* 
as^wncnt by community 
health nur*»e*> 



Sample 



Fji^l- ai>d «<r>nd'tim4» 



SrTwkers attending tirvt ante* 
natal yis{l(\«3iX)) 



is « 1,548) 



WonH»n wilh histor> ot low 
birfhwoight d^hvivy 
(\ ^ 10,574) 



Allocation 



W<?ek c)i clinit enrollnH?m 



Outconves ot intervention 



Random 



Rjndom 



Stratifii'd ramiom 



Inc idm:t» <ti psythiatrit dlHwdt»f, esp**<-f^>»V 
postnatal d^pnrssfon; psychological v^vW- 
bemg; of support nt^o^ks; bjrthweight 

Number oi c igart»t{t»^ sniokt»d; moJhpr^ 
cooperation 



Health and sot ial status oi nx^hcr and ihild 
to 3 years postpartum, childrearing atti!udt»s 
and l^ehavior of nxxhi^r 



Patient cofTiplijnce arni hehavio/ changt*; 
an!t»njtjl referrals; olisfiirtc infcrvi'ntinns; 
htfthwight; stillbirths; NICU admission*; 
jntaiit HKjftality, nuifbidity 



B. In Progress 



Pfinctp»il inv est igjtof 
and place 



Natu«* ut the intervention 



Sample 



S. Ng 

New York. U.S.A, 



F. Stanley 
R. Brvce 
P<?rth, Aoslraha 



E. Kestler 

Latin Am4*fic j 

( Argt»nt in.i. Brazil, Cub.» 

Guatemala, \Vh(io) 



InttTist' ;.ft»n.ita{ l are including 
vvtvkH VJstf, fX'lvjc 
examination; etiuiation on 
stMf'palpation; horrK* uterine 
tcmtraction monitor; ial 
service rWerral 

I SckmI stif>poft via home 
I visiting by midvMveii 



C, Ht>lH»l 
R. Bemis 

to^ Angeles, U.S.A. jiS.ibl 



Honn* v isits by trjifH\i 
wonx»n (including nurses, 
scH i.il workers, jnd lay 
vsorkers) fn pfov t{k> fx»ry)njl 
Mui farr^ily supp<.jn. fuMlth 
t»duca(K)n, .md ust> ot scxial 
and health servi4i>s 



f\V{ huMH. f j1 SUpfH>ft/s<H \a\ 

work to ft-duce stress 



History ot pri»tt*rm dfbviuv* 
stillbirth. (V s^HintorKx^us 
alxinion > 20f^2: .ige < 
> IS; registerts.^ U>f prt^njtal 
Ciirt* lx»tore 2b/%2 {s ^ 4:»U) 



Any of the toifovs tnf<: 
fuevious prt»!efm birth; 
pt»r(n,nal de.ith; ^pcinunecuis 
mid'trinH»iitef abortion; > ? 
rir*-f tnrrHNter j^K>rt{ons; APH. 
loss binhvveight tv = JCXK)! 

VVomiMi attending 
sfXH if ied antenatal chnic 
before 20f^2, witfuHit 
inT|X)rt»mt i ftnic al pr{)blems. 
but having 1 or nK)re risk 
fj4 tors: previous low 
birlhwei^ht birth; j^e < 17 
rnalnutrjfjnn; low imonnv 
matern.ll edu( M)on, fjck of 
sup|>ort i\ a iOlK)) 

Hjgh-rtsk women in S 
e^f.)enmenttil c hnic s 



AllcHation 



Stralititxl ran<i{)m[/jtion so 
th.it numbi^rs 
.issigfHxi to each tfeiitnn'nt 
at any fxiint in time 



; t )uic onH»s of interventio'*! 



Preterm delivery; stillbirths, sfX)ntjiH*<ms 
>ilx)rfions in 2t^d or \rd triniestrr: hirthweight 



("omptiter-gent»rat<Hi rtindcjm 
nun^bers tn ht(K ks t)f 4 



Random. sirjtifit»d bv center 



fVeti*rm delivery; bir^iweij;ht: cost: anxiety; 
MK i.il supfxjrt; fcxus ui control; conduct oi 
labor 



IL'CiR. LBVVl, preterm deliverv; maternal 
weight gam; obstetric interventions, labor 
^omphtattons, breastfet*ding. neonatal 
morhidfty: us«» nf health and s<k lal s<»rvices; 
satisfaction; support; portpartum (iepresston 



^ ... — . . 



Random assiyjnment of 
c lime s to experimental 
t)r { ontrol status, then 
rarkiont assignment f)f high- 
risk vvofnen within S 
exfx'nmental clinics tt) 1 of 
interventionv— 1 of whu li 
IS sufjporf 



Ciesta!ional a);e at deliverv ; birthweight 



"\ 4 
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Figure 18.1: Effect of Social Support in Pregnancy (as An Explicit Co-Intervention) on 

Preterm Delivery Rate « 37 Weeks) 

txperiment Control LogOddiRJlio Graph o< Lor Odds Ratio* 

^ (0„, ^ 1%) (95'!;. Confidence imefval) & confidence Interval 
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Figure 18.2: Effect of Social Support in Pregnancy (as a Primary Intervention) on 

Preterm Delivery Rate (< 37 Weeks) 
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Figure 1 83: Effect of Social Support in Pregnancy (as an Explicit Co-Intervention) on 

Extremely Preterm Delivery Rate (< 33 Weeks) 
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Figure 18.4: Effect of Social Support in Pregnancy (as a Primary Intervention) on 
Extremely Preterm Delivery Rate (< 33 Weeks) 
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Figure 18.5: Effect of Social Support in Pregnancy {as an Explicit Co-Intervention) on 

Low Birthweight Rate {< 2500 g) 
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Figure 18.6: Effect of Social Support in Pregnancy (as a Primary Intervention) on 

Low BIrthweight Rate « 2500 g) 
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Figure 18.7: Effect of Social Support in Pregnancy (as an Explicit Co- Intervention) on 

Very Low Birthweight Rate (< 1 500 g) 
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Figure 18.8: Effect of Social Support in Pregnancy (as a Primary Intervention) on 

Very Low Birthweight Rate « 1 500 g) 
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Inhibition of P^reterm Labor: 
Is It Worthwhile? 



MarcJ.N.C. Keirse, M.D. 

Introduction 

For a normally formed infant, there is no 
greater risk than to be hom too early in preg- 
nancT. Tlie transition from fetus to newborn is 
a hurdle to survival tliat is more than 100 times 
liigher for the preterm infant tlian it is for the 
infant bom at term.'' Yet, there is a lack of 
understanding of the mechanisms that initiate 
lalx)r too early in pregnancy, and there are 
large deficiencies in our ability to foretell and 
timely recognize tliem. Failure to understand 
and prevent preterm labor lias made clinicians 
turn their attention to means and methods that 
could stop it in time to prevent its main conse- 
quence, preterm delivery. At first glance, they 
appear to have been extremely successful in 
doing so. Most of tlie approaches introduced 
in the past few dec^ades have shown such liigh 
success rates in tlie initial reports documenting 
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their use that one would expect the problem of 
preterm labor to have been resolved many 
years ago (see table 19. 1). 

This, however, has not happened. Nor 
have all of these treatments disappeared from 
the obstetric armentarium. On the contrary, 
some of them have l^en supplemented with 
other treatments in the hope that two unvali- 
dated treatments will better than one. Thus, 
the term tocolysis, introduced by Mosler in 
Germany in 1964 and now genemliy accepted 
as synonymous for inhibition of lalx^r, gave ri.se 
to the term Zusatztokolysis to refer to the vari- 
ety of treatments that are added to either aug- 
ment the effects or counteract the side effects 
of tocolysis. hi addition, new drug treatments 
continue to capture the imagination of clini- 
cians desiring to solve the issue of preterm 
labor once and for all. The introduction of 
these new treatments also continues to follow 
the traditional pattern in which enthusiasm for 
the treatment seems to be at least as com- 
pelling as evidence that it works. 

What may or ma^' not be worth iNHiBmxG? 

Preterm delivety and preterm latmr 

There is a widely held misconception that 
resolving the problem of preterm labor will 
resolve all of the problems associated with 
preterm birth. This is not .so. Studies which 
have examined cau.ses of perinatal mortality'^ 
have shown that more than 50 percent of that 
mortality is due to fetal death before the oaset 
of labor, or to lethal congenital malformations, 
or both. These infants account for 12-15 per- 
cent of all preterm births, but for 60-65 percent 



of the mortality associated with preterm birth.' 
None of that mortality would be affected by 
alx)lishing preterm delivery, and none of these 
preterm labors are worth inhibiting. 

What applies to mortality also applies to 
morbidity, Tliis is emphasized by the fact that, 
currently, about one-third of pretenn deliveries 
in singleton pregnancies do not result from 
spontaneous preterm labor. They result from 
deliberate obstetric intervention to end pregnan- 
cy because the obstetrician believes that the 
risL.s of a continuing pregnancy to mother or 
fetus have become unacceptably high.'*' The fact 
that approximately half of all preterm births are 
as.scKiated either with twin pregnancies (10%), 
with felu.ses who died before labor or have 
lethal malformations (10-15%), or with elective 
obstetric intervention (25-30%) is rarely empha- 
sized in the lileralure. ' This may. in part, explain 
the failure of many preterm prevention pro- 
grams to lower the (crude) incidence of pre- 
term birth. It certainly emphasizes that, for alxiut 
40 percent of preterm deliveries, inhibition of 
lalx)r is not only superfluous, but harmful. 

ALso readily forgotten is the fact that spon- 
taneous preterm labor and delivery are often 
as.sociated with clinically significant maternal 
and fetal pathology. In comparison to birth at 
term, preterm birth is as.sociated with a much 
higher incidence of inadequate fetal growth." 
prelabor rupture of the membranes.'* placenta 
praevia," placental abruption." fetal congenital 
malformations,- and .severe maternal di.sease.'"" 
Studies which have .specifically addressed the 
incidence of maternal and fetal pathology in 
spontaneous preterm birth^'" have indicated that 
about half of all singleton preterm births that 
result from spontaneous preterm labor are asso- 
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ciated with such pathology. Often that patholo- 
gy is the very same pathology which, in the 
absence of preterm labor, leads the obstetrician 
to artificially end pregnancy, either by induction 
of labor or by elective cesarean section.' 

Ail of this suggests that, in many instances, 
nothing can be gained, but a great deal can be 
lost by inhibition of preterm labor and delivery. 

Preterm labor and preterm contractions 

Judging whether labor has started or not is 
by no means easy. Predicting whether it will or 
will not lead to delivery can be extremely diffi- 
cult, as witnessed by the high "success" rates of 
placebo "treatments" in stopping preterm 
labor." Lack of precision in the diagnosis of 
labor would create no problems if one could 
aw^ait the signs and symptoms that invariably 
clarify the diagnosis. Signs of steady progress in 
descent and dilatation may lie useful to prepare 
for delivery. They are not very helpful, howev- 
er, if delivery needs to l>e averted and if labor 
itself is undesirable and needs to lie stopped. 
The more advanced lalxir is, the more difficult 
it is to stop. On the other hand, the less 
advanced it is, the more likely it is to stop of its 
own accord without any tocolytic treatment. 

Successful inhibition of preterm labor, 
therefore, depends on early and accurate diag- 
nosis. Early diagnosis, however, particularly 
diagnosis based on uterine contractions, is 
notoriously inaccurate for predicting whether 
preterm delivery will occur or not. Some'- have 
even suggested that this diagnosis may lie erro- 
neous about 80 percent of the time. We recent- 
ly found that 31 percent of women who came 
to the delivery unit with preterm uterine con- 
tractions could safely return home undelivered 



and without specific treatment. Several authors 
have attempted to improve upon the classical 
diagnostic criteria by measurement of hormone 
levels,'*'* assessment of fetal breathing move- 
ments,'^'" measurement of prostaglandin 
metabolites," or assessment of thromboxane 
excretion.'" Some have attempted to forestall 
the problem by serial cervical examinations in 
pregnancy,'"-'" by antenatal monitoring of uter- 
ine contractions,^'-*' or by screening for the risk 
of preterm delivery.^^ Some of these approaches 
have resulted in the administration of labor- 
inhibiting drugs to more than 40 percent of 
low-risk pregnant women,^ demonstrating that 
the best results of treatment are obtained when 
there is nothing to be treated. 

It is fair to conclude that, despite all of 
these attempts, the diagnosis of preterm labor 
has remained as problematic as ever. This has 
immediate consequences for the inhibition of 
preterm labor and for assessing the effects of 
tocolytic treatments. In many instances, appar- 
ently progressive preterm labor will stop irre- 
spective of whether or not any treatment is 
instituted. The finding that uterine contractility 
is suppressed does not necessarily mean that 
treatment has been effective, nor does it neces- 
sarily mean that delivery will be postponed to 
an extent that is clinically useful. 

Numerous criteria have been applied to 
describe ".successes" of one treatment or anoth- 
er (see table 19.1). Some of the most common- 
ly used treatments relate to temporary arrest of 
uterine contractions, number of hours or days 
gained before delivery, number of deliveries 
delayed until 36 or 37 weeks' gestation, num- 
ber of infants weighing more than 2500 g at 
birth, and increases in mean gestational age or 
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mean birthwcight at delivery. None of these 
outcomes are of great relevance to mother and 
baby unless they are accompanied by an 
increase in the number of survivors or by an 
increase in the quality of life for the infants and 
their mothers. 

Early and late preterm gestations 

Preterm is internationally defined as less 
than 37 completed weeks (259 days) of gesta- 
tion,^'-^ but inhibition of labor is not equally 
useful at all gestational ages that are character- 
ized as being preterm. Cut-off points drawn for 
demographic and public health reasons, particu- 
larly when they require international consensus, 
have a tendency to follow the reality of clinical 
practice at a safe distance rather than to light 
the way. This has l>een emphasized in the past 
by the expression prematurity, originally 
defined as a birthwcight of 2500 g or les.s30 and 
later defined as a gestational age of less than 37 
weeks," which was alx)lished and replaced by 
preterm-' long after it had become obvious 
that "born too early" does not mean the same as 
"Ixjrn too .small" and that two different defini- 
tions of the same word are not very helpful in 
distinguishing the.se two situations. 

The incidence of preterm delivery increas- 
es with increasing gestational age up to the 
cut-off point at 37 weeks. From the limited 
data that are available on geographically 
defined populations, less than one-quarter of 
all preterm deliveries occur below 32 weeks' 
gestation.'^*' 

It is particularly tliese deliveries, generally 
referred to as he'mg very preterm, that present 
the greatest challenge. It should be realized, 
however, that these births also form a very het- 



erogeneous mixture. This is exemplified in table 
19.2, which sunmiarizes some of the data on all 
infants with a gestational age of less than 32 
weeks who were born alive in the Netherlands 
in 1983.'' Even in this category (0.6% of all 
births in the country in 1983), which would 
seem to be tlie one most likely to benefit from 
inhibition of preterm lalx3r, 15 percent of births 
(excluding .stillbirths) resulted from deliberate 
obstetric intervention to end pregnancy and 
another 44 percent followed prelabor rupture of 
the memhranes (see table 19.2). 

Thus, the following statements appear to 
ha tme. First, the majority of preterm deliveries 
occur at gestational ages that are advanced 
enough to offer little potential for improving 
infant outcome by prolonging the pregnancy. 
Second, even at gestational ages at which the 
infant might theoretically l">enefit from prolon- 
gation of pregnancy, many other factors need 
to hft taken into account if that theoretical ben- 
efit is to l>e matched by a real l^nefit. If deliv- 
ery can l>e postponed or pregnancy prolonged 
for a dumtion which is thought to be clinically 
significant, it does not necessarily follow that 
the outcome for the infant will lie improved. In 
addition, drug treatments that are powerful 
enough to suppress preterm labor effectively 
are bound to have other effects on the mother 
or the baby, .some of them undesirable, that 
mu.st be taken mxo account. 

The conclusion of all of this should be 
clear. Emphasizing the uterine relaxant effects 
of tocolytic treatments, without considering 
what is gained in terms of quantity and quality 
of survival and without considering the possi- 
ble hazards to mother and baby, is needlessly 
naive. 



228 



Inhibition of Preterm Ixihor 



Interventions 



Assessment of the effects of tocolytic drugs 

A large number of tocolytic agents have 
been employed for the inhibition of preterm 
labor. Not all of these are still relevant. Table 
19.3 lists those that were reported to be in use 
in the literature of the past 10 years. Some of 
these, such as antibiotic treauiient'" and oxy- 
tocin analogues/" have been recent intrcxluc- 
lions that will require validation l>efore being 
introduced into clinical practice.^' Others, such 
as ethanol, have been used for many years,*' 
but are now mainly of historical interest as wit- 
nessed by the results of questit)nnaire surv^eys 
conducted among obstetricians in Europe'"' 
and Australia.*" Still others, such as magnesium 
sulfate-**' and diazoxide,'" have been reported 
to be widely used in some centers in the 
United States, although there are no controlled 
trials which have shown them to be more 
effective than placebo for inhibiting preterm 
labor. Admittedly, magnesium sulfate has lieen 
compared with other drug treatments in four 
controlled trials.''^'' Neither of these has, on 
balance,*' invalidated the opinion expressed 
even by prt)pt)nenis of this tocolytic treatment 
that, "once labor has brought about cen'ical 
dilatation, the drug is reasonably ineffective."*^ 

In the light of present day evidence, only 
two categories of drugs merit consideration in 
terms of their potential benefits for inhibiting 
preterm lalx)r. These are Ixnamimetic agents and 
inhibitors of prostaglandin synthesis. Calcium 
anugonists, although comprising a wide catego- 
ry of different chemical compounds with inter- 
esting properties, have been so poorly evaluated 
for the inhibition of preterm labor*'^^'^^ that they 
cannot, as yet, be considered to have any clini- 
cal value for this indication. 



Betamimetic drugs 

Betamimetic agents are used more exten- 
sively than any of the other approaches that are 
employed to achieve tocolysis in preterm 
labor.***''" Since the first reports in 1961,"^" a 
great variety of betamimetic drugs have been 
applied to the inhibition of preterm labor. Tliey 
have included, among others, isoxsuprine,^** 
orciprenaline,"" mesuprine,"' ritodrine," 
fenoterol,"^ salbutamol,"* buphenine,"' hexopre- 
naline,^'" and terbutaline."' 

There is a wealth of literature on the phar- 
macological effects of l^tamimetic drugs. They 
are all chemically and phamiacologically relat- 
ed to the catecholamines, epinephrine 
(adrenaline) and norepinephrine (nora- 
drenaline), and all stimulate the receptors 
that are present in the uterus and in other 
organs throughout the body."* Many efforts 
have l>een directed at developing agents that 
would selectively stimulate the ii-2 receptors in 
the uterus. These efforts have only partially 
been successful, and all betamimetic agents 
available also stimulate to some extent B-1 
receptors. Beta-2 selectivity currently only 
means that interaction with l§-2 receptors 
occurs at lower agonist concentrations than 
interaction with receptors. Stimulation of S- 
1 receptors is responsible for actions such as an 
increase in heart rate and .stroke volume, relax- 
ation t>f intestinal smooth muscle, and lipolysis. 
Beta-2 stimulation mediates glycogenolysis and 
relaxation of smooth muscle in the arterioles, 
the bronchi, and the uterus. 

Placebo controlled trials 

Only three of the many betamimetic agents 
available (isoxsuprine, ritodrine, and terbu- 
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taline) have ever been compared with a control 
group, who received either no active treatment 
or placebo, for inhibition of preterm labor. 
Some of the drugs (such as salbutamol or 
fenoterol) that were reported to be used by 
one-third of the obstetricians in Belgium,*' the 
Netherlands,*' and the United Kingdom'' have 
never been tested against placebo or no treat- 
ment in preterm labor. Yet, they entered obstet- 
rical praaice at about the same time'''"' as other 
ch'ugs, such as ritodrine''- or terbutaline,"'''^ 
which have been subjected to several placelx) 
controlled trials. 

Seventeen studies have been published in 
which one or another betamimetic agent was 
reported to have been compared against no 
labor-inhibiting drugs in preterm labor. '"^"""'^' 
Five of these 17 studies''' ** '^'"'" were either con- 
ducted or reported in a manner that precludes 
unbiased evaluation of the treatment given. 
Penney and Daniell"' rep)orted on the use of a 
prolongation index for their trial, but provided 
no data on outcome by treatment allocation. 
The reasons why the four other trial reports 
were considered to introduce too much bias in 
evaluating the effects of Ixnamimetic treatment 
have been elaborated by King and his col- 
leagues." Data on four unpublished ritodrine 
trials, conducted by Barden,**' Hobel,'^ 
Mariona,* and Scommegna and Bieniarz,'*^ and 
included in the report of Merkatz et al.'*' could 
be obtained by courtesy of the investigators 
and the company (Duphar) that manufactures 
the drug." The characteristics of the resulting 
total of 16 (published and unpublished) trials 
with adequate data have been described by 
King et ai." These 16 trials involved a total of 
484 betamimetic-treated women and 406 



women treated with placebo or some standard 
treauiient. All but one*' of these trials involved 
the use of oral betamimetic maintenance thera- 
py after acute tocolysis had been achieved. The 
laige majority of the trials (12 of the 16) dealt 
with ritodrine, 3 tested terbutaline, and 1, the 
oldest trial, dealt with isoxsuprine. Allocation to 
the treatment or control group was stated to 
have been blind in 11 of the 16 trials. In the 
others, the method of allocation was either not 
described"*'^'" or was such that the investigators 
may have known in advance to which group 
the woman would Ix? allocated.'"* For 12 of the 
16 trials, data were available on all women 
entered. That information had often not been 
published in the original reports, but King et 
al." succeeded in obtaining additional data 
from the authors in order to minimize the intro- 
duction of bias after trial entry.'*' 

King and his colleagues" conducted a for- 
mal meta-analysis of these 16 trials, using meth- 
cxls descril^d by Peto et al."' and Yusuf et al."' 
This approach, which is extensively discussed by 
Chalmers et al.,*^ is based on calculating a ratio 
(odds ratio) for each trial Ixnween the odds of a 
particular outcome, among women allocated to 
betamimetic drug treatment, and the cxlds of the 
same outcome, among women allocated to the 
control group. The sum of the differences 
between active treatment and control derived 
from the independent trials, u.sed in combination 
with the sum of the variances of these differ- 
ences, is then used to calculate a typical odds 
ratio. The latter provides a more sensitive esti- 
mate of the effect of treatment than can be ob- 
tained from the individual, and often small trials. 

This is illustrated in figure 19.1, which 
shows the effect of l>etamimetic drug treatment 
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on the incidence of delivery within 24 hours of 
trial entry in the 14 studies that provided infor- 
mation on this outcome. For each of the trials, 
tlie figure shows the ratio between the cxlds in 
the betamimetic treated group and in the con- 
trol group, with its 95 confidence interval. An 
odds ratio of 1 indicates that the v.utcome 
occurs with the same frequency in the treat- 
ment as in the control group. An t>dds ratio of 
less than 1 indicates that fewer women in the 
treatment group delivered within 24 hours than 
in the control group, while an odds ratio alxive 
1 indicates the reverse. A 95 percent confi- 
dence interval that cros.ses the vertical line, 
drawn at an odds ratio of 1, indicates that the 
difference Ixftween the treatment and control 
groups is not statistically significant. A confi- 
dence interval that does not cross the vertical 
line, drawn at an odds ratio of 1, indicates a 
statistical significance at the 5 percent level or 
less. The figure illustrates that there were fewer 
deliveries within the first 24 hours in the group 
allocated to betamimetic treatment than in the 
control group in 12 of the H .studies, but that 
this reached statistical significance in only 6 of 
them. The typical odds ratio across trials, 
however, was statistically highly significant, as 
illustrated in figure 19.2. 

Figure 19.2 shows the typical odds ratios 
(acro.ss trials) with their 95 percent confidence 
intervals for the incidences of delivery within 
24 hours of trial entry, delivery within 48 hours 
of trial entr>^ delivery liefore 37 weeks of gesta- 
tion, delivery- of a low birthweight infant, respi- 
ratory distress and or respiratory^ disease, and 
perinatal death not due to lethal congenital 
malformations. Further details on all of these 
outcomes have been described by King et al." 



Overall, the data from the controlled com- 
parisons of betamimetic drug treatment in 
preterm labor thus convincingly demonstrate 
tliat the treatment results in a significant delay 
of delivery and in a lower incidence of preterm 
birth than observed without such treatment 
(see figure 19.2). As mentioned earlier, in all 
but one of the trials,'' acute tocolysis was fol- 
lowed by oral maintenance treatment, and it Is 
possible that this component of the Ixnamimel- 
ic drug administration may have contributed to 
the overall gain in gestational age. The three 
placelx3 controlled trials that have lx?en report- 
ed on oral maintenance treatment, after an 
acute episode of pretenn labor had been over- 
come,"- showed that oral maintenance treat- 
inent will to some extent prevent a rcnrurrence 
of preterm lalx^r*' 

The data on the incidence of low birth- 
weight also suggest a beneficial effect of 
betamimetic drug treatment on this outcome, 
although this did not reach conventional levels 
of statistical significance, with a 95 percent confi- 
dence interval from 0.55 to 1.02 (see figure 19.2). 

The effects on delay of delivery, gestation- 
al duration, and birthweight did not, however, 
result in a detectable decrease in the incidence 
of more .serious infant outcomes. The incidence 
of perinatal death not attributable to lethal con- 
genital malformations and that of severe respi- 
rator}' disorders, including respirator>' distress 
syndrome, was similar in the treatment and 
control groups. The typical txlds ratio for respi- 
ratory distress .syndrome and severe respiratory 
disorders in the newborn across the 12 trials, 
which provided information on that outcome, 
was 1.07, with a confidence interval from 0.71 
to 1.61 (see figure 19.2). Data for the individual 
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trials are illustrated in figure 19 3. i'he typical 
odds ratio across the 15 trials, which provided 
data on perinatal death, was 0.95, with a confi- 
dence interval from 0.55 to 1.67 (see figure 
19.2). These results are compatible with an 
impressive reduction in perinatal mortality of 
about 40 percent, but they are equally compati- 
ble with an increase in perinatal mortality of 
about the same magnitude. Tlie lack of statisti- 
cal power in the individual trials is amply illus- 
trated in figure 19- 4. 

The apparent lack of effect of l>etamimetic 
drug treatment on the serious adverse out- 
comes of mortality and respiratory morbidity 
may be due to a number of factors. The trials 
may have included too large a proportion of 
women in whom postponement of delivery and 
prolongation of pregnancy were unlikely to 
confer any further lx?nefit to the baby. A treat- 
ment that is effective in stopping pretenn lalx)r 
at 56 weeks may well reduce the likelihocxi of 
delivery within 24 hours, of delivery l>efore 37 
weeks, and of delivering a low birthweight 
infant; but at that gestational age it will have lit- 
tle potential for reducing perinatal mortality or 
serious morbidity. The lack of effect on infant 
mortality and respiratory morbidity may also be 
due to adverse effects of the drug treatment. 
Tliese need not be direct adverse effects, but 
may also result from prolongation of pregnancy 
when this is contrary to the best interest of the 
baby, as may l^e the case with clinically unrec- 
ognized placental abruption, severe pregnancy- 
induced hypertension or intrauterine growth 
retardation. It is also possible that too little use 
was made of the time gained by postponing 
delivery. Only four of the trial reports, for 
instance, indicated whether or not corticos- 



teroids had been given before delivery, 
although this treatment is known to reduce 
perinatal mortality and morbidity.'"* 

Controlled comparisons with other drugs 

Eight reports on controlled comparisons 
between betamimetic agents and ethanol for 
the inhibition of preterm labor have appeared 
in the literature.'-^'*"'' Castren et al.^' reported 
a study in which every other patient was allo- 
cated to buphenine and the others to etlianol, 
but this alternate allocation resulted in 43 
buphenine- and 50 ethanol-treated women. 
Tliis study was excluded from meta-analysis, as 
it was too likely to introduce bias into the com- 
parison. The repon of Merkatz et al." contained 
no usable data on the 153 women who had 
been randomized to ethanol or ritodrine, but 
150 of the.se women had Ix^en included in a 
previous report by Lauersen et al..'"" and some 
of these had also been rep{)rted on by Fuchs.** 

The characteristics of the trials that were 
less unlikely to have introduced bias into the 
comparison and the betamimetic agent used in 
these trials are summarized in table 4. Although 
the three largest trials all excluded some 
women after randomization, no attempts were 
made to obtain unpublished data from the 
authors. Widely different cut-off points have 
Ixfen used in these trials for describing delay of 
deliver)', but four reports"^""'"""- provided infor- 
mation on the numlx^r of deliveries within two 
or three days after treatment allocation. In 2 
reports this related to delivery within 48 
hours;'"""- in 1 it related to delivery within 3 
days;'" and in the other, to an insufficient delay 
of delivery for a full 36 hours course of corti- 
costeroids to be given.'' These data have l^een 
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combined in figure 19. 5. The typical odds ratio 
of 0.38, with a confidence interval from 0.23 to 
0.64, convincingly shows that hetamimetic 
agents are superior to ethanol for delaying 
delivery. 

Two controlled comparisons have been 
reported between magnesium sulphate and a 
hetamimetic agent, either ritodrine'' or terbu- 
taline." One of these only reported on the inci- 
dence of hypothermia with bo\h treatments/' In 
the other report, the method of randomization 
was not mentioned and oral ritodrine was used 
for maintenance treatment in Ixnh groups." 

Several controlled comparisons have lx?en 
conducted between different hetamimetic 
drugs. The interjm'tation of such .studies is 
difficult, however, as the aulliors of the studies 
themselves often recognize. None of the stud- 
ies has been large enough to have had a 
chance of detecting or excluding important 
differences in the outcomes that really matter, 
such as infant mortality and morbidity. Nor did 
the trials show that any one of the drugs test- 
ed was remarkably free of maternal side 
effects. When differences in the incidence of 
maternal side effects or in average gain in ges- 
tational age were detected, it is never entirely 
clear whether the drugs were u.sed in equipo- 
tent doses. The wide differences among 
hetamimetic daigs in their ratio Ix-iween drug 
weight and drug effect make this nearly 
impo.s.sible to a.sse.ss. Without a cleaicr delin- 
eation of both benefit and harm, such small 
differences are difficult to interpret, irrespec- 
tive of whether or not they reach .statistical sig- 
nificance. None of the studies thus far has 
investigated the differential in the costs of 
treatment between one drug and another. 



Unwanted effects 

A number of subjective maternal symp- 
toms may occur as a result of betamimetic- 
induced changes in many Ixxlily functions. The 
most frequently observed are palpitations, 
tremors, nausea, and vomiting. Headache, 
vague uneasiness, thirst, nervousness, and rest- 
lessness may also occur. Chest discomfort and 
shortness of breath should alert to the possibili- 
ty of pulmonary congestion. 

From the placebo controlled trials dis- 
cussed above, there is little evidence that 
hetamimetic drug treatment frequently poses 
great hazards to either mother or baby. This is 
not necessarily convincing in view of the fact 
that all 16 trials together contained less than 
500 lx?tamimetic-treated women. This is proba- 
bly less than one percent of the number of 
women who annually receive treatment with 
one of these agents lx?cause they are at ri.sk of 
delivering preterm. The likelihood that rare but 
serk)us adverse effects of txftamimetic drugs, if 
they exist, would have been uncovered l^y any 
one of these trials must be infinitely small. 
Other data in the literature, however, indicate 
that the.se dmgs ijre not entirely harmless. 

In the late 1970s in West Germany, inci- 
dents of pulmonary edema, congestive cardiac 
failure, and even death started to Ix? noticed 
in young women who had received the 
hetamimetic drug, fenoterol, in combination 
with corticosteroids for preterm labor."" "^ 
Within a year, a case (if severe pulmonary 
edema folUwing administration of terbutaline 
and dexamethasone was reported from the 
United States,-"" and by 1980, a large number 
of such reports had appeared in the medical 
literature.'" 
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Initially, much of the blame for this dread- 
ful complication was directed at corticosteroid 
administration, which had been the more 
recently introduced*' of the two drug treat- 
ments, or at a cumulative and potentiating 
effect of corticosteroids and Ixftamimetic drugs. 
As more of these reports became available, pul- 
monary edema was recognized to be a compli- 
cation not only of the combination of 
betamimetics with corticosteroids, but also of 
betamimetics used alone. 

Many of the cases described have been 
secondary to fluid overload, and no instance of 
pulmonary edema has l*>een reported in women 
receiving betamimetics orally. Fluid overload 
during betamimetic treatment can (Kxur by two 
mechanisms: (1) By ioo vigorous administration 
of intravenous fluids; and (2) by decreased 
renal excretion of sodium, potassium, and 
water as a direct result of high doses of 
betamimetics. The antidiuretic effect of 
betamimetics is most pronounced in the first 48 
hours of tcxolytic treatment, and that is when 
most cases of pulmonary edema are observed. 
In experimental animals, the development of 
intravascular hypervolaemia during l>etamimetic 
administration has been directly correlated with 
increasing doses of the betamimetics and with 
Increasing rates of crystalloid infusion.''' Both 
of these concur when betamimetic drugs are 
administered in dilute solutions; the higher the 
dose, the larger the amount of fluid. 

Excessive hydration has long been prac- 
ticed, apparently to combat the risk of hypoten- 
sion,'" which is rarely a problem since the 
betamimetic influence on blwxl pressure mainly 
consists of a widening pulse pressure, due to an 
increase in systolic and a decrease in diastolic 



pressures. Nevertheless, liberal administration of 
crystalloid fluids Ixecame standard practice, with 
as much as 400 ml* to 1,000 ml'' of intravenous 
fluids often l^eing administered routinely for 30 
minutes even before starting infusion with 
betamimetics. Apparently, this practice has 
caused more harm than it prevented. 

The frequency with which pulmonary 
edema develops during betamimetic drug 
administration is difficult to estimate. Katz et 
al.'-" observed clinical signs and symptoms of 
pulmonary edema in S |->ercent of 160 women 
treated with terbutaline for preterm labor, but 
half of the women with this complication had 
twin pregnancies. Multiple pregnancy, as well 
as underlying heart disease and tlie u.se of ct)r- 
tico.steroids or multiple drugs in addition to the 
betamimetic agents, is known to increase the 
risk of pulmonary edema. If 5 percent were a 
reasonable approximation of the frequency of 
this complication, it would have l^een ob.served 
and described much earlier than in the late 
1970s, and it would have been noted in several 
of the women who participated in the placel"K> 
controlled trials. It is possible that this compli- 
cation tKCurs more frequently with terbutaline 
than with other betamimetic dmgs, as suggest- 
ed by RoIx.*rtson et al.'-' Whether or not this is 
taie and whether or not it relates specifically to 
this agent or to the way in which it is adminis- 
tered is not clear."'' 

Myocardial ischaemia has been described 
as the other main, but rare complication of 
betamimetic dnig treatment.^ This compli- 
cation is a separate entity from that of pul- 
monary edema. Diffuse micronecrosis in the 
mycxardium has been knov^ n since 1959, when 
it was induced in the rat by ar^ministration of 
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isoproterenol.'-" Similar lesions have been 
observed in the myocardium after betamimetic- 
related death. Unlike genuine myocardial 
infarcts, micronecrosis is not a direct result of 
hypoxia. It relates to the increasing energy and 
oxygen requirements of the beta-stimulated 
myocardial cell; if demand exceeds supply, 
ischaemia develops. 

Betamimelic drug administration results in 
a marked increase in cardiac output in preg- 
nancy, which is roughly of the same order as 
that observed during moderate exercise.'^'* 
This increase is attributed to the combination of 
an increase in heart rale and a decrease in 
peripheral vascular resistance due to relaxation 
of vascular smooth muscle. In late pregnancy, 
cardiac output is already 40 percent above 
prepregnancy values, and the increase is even 
larger in twin pregnancies."' The additional 
work imposed on the myocardium by 
betamimetic drug treatment may thus become 
too much for women with preexisting, overt, or 
hidden cardiac disease."' These women should 
not be given betamimetics, as the hazards for 
them are likely to be greater than any benefit 
that could be derived for their infants. For the 
same reason, it is wise to insist on a normal 
electrocardiogram before betamimetics are 
administered. The likelihood of finding an 
abnormal electrocardiogram in a normal preg- 
nant woman without symptoms or suggestive 
history must be small, however. Nor can it be 
implied that a normal electrocardiogram before 
treatment will protect against subsequent devel- 
opment of pulmonary edema.'-'*'"" 

A few trials have addressed the question as 
to whether the combination of betamimetics 
with other treatments could reduce some of the 



unwanted effects of the betamimetic drugs. 
Some have involved the use of different infu- 
sion fluids,'^'" but it is clear that the amount of 
fluid is far more important than the type of 
fluid. Others have centered on the use of calci- 
um antagonists or 6-1 receptor blockers to 
reduce the systemic, and especially the cardio- 
vascular, effects of betamimetic agents. To be 
of value, such combination treatments should 
be demonstrated to achieve at least one of the 
following three aims. First, infant outcome in 
terms of mortality and serious morbidity should 
be better with/^e combined treatment than 
with the single treatment. Second, the addition 
of these drugs should decrease the incidence of 
serious maternal complications during 
betamimetic drug treatment. Third, the com- 
bined treatment should significantly decrease 
the incidence of less serious, but troublesome, 
maternal side effects. Thus far, there are no 
indications that any one of these goals has 
lieen adequately met. 

Inhibitors of prostaglandin synthesis 

There is substantial evidence that 
prostaglandins are of critical importance in the 
initiation and maintenance of human labor.''"' 
Suppression of endogenous prostaglandin syn- 
thesis is therefore a logical approach to the 
inhibition of preterm labor. Several agents with 
widely different chemical structures and phar- 
macokinetic properties"' inhibit prostaglandin 
synthesis. They are sometimes referred to as 
prostaglandin .synthetase inhibitors. Since there 
is no enzyme of this name, they are better 
referred to as inhibitors of prostaglandin syn- 
thesis. The inhibitors that have been used to 
treat preterm lalx)r include naproxen,'*' flufe- 
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namic acid,'** and acetyl salicylate,'*^ but the 
most widely used has been indomethacin."" 

All of these drugs act by inhibiting the 
activity of prostaglandin endoperoxide syn- 
thase, an enzyme also known as cyclooxyge- 
nase. This enzyme converts fatty acids, 
arachidonic acid in particular, into prosta- 
glandin endoperoxides. It is present in high 
concentrations in the myometrium of pregnant 
women,'*" but is found throughout the body 
both in and outside pregnancy. Inhibition of 
that enzyme does not only suppress 
prostaglandin synthesis. It also suppresses the 
formation of prostacyclin and thromboxane A2, 
botli of which may have a number of impor- 
tant, though largely unknown functions in 
pregnancy.'*"*'' Inhibition of the enzyme is not 
always achieved in the same way. Aspirin, for 
example, causes an irreversible inhibition of 
the enzyme, whereas indomethacin results in a 
competitive and reversible inhibition. This is 
because aspirin acetylates the enzyme, and 
thereby incapacitates it permanently. 
Indomethacin, on the other hand, competes 
with arachidonic acid for utilization by the 
enzyme; it leaves the enzyme itself intact, and, 
when indomethacin levels decrease, the 
enzyme can resume activity. 

All prostaglandin .synthesis inhibitors are 
effective inhibitors of myometrial contractility, 
both in and outside pregnancy, There is also 
no doubt that they are more effective in this 
respect than any of the betamimetic drugs, No 
case has been reported in which a Ix'tamimetic 
dmg resulted in suppression of uterine contrac- 
tility after inhibition of prostaglandin synthesis 
had failed, while the reverse has repeatedly 
been obser\'ed,'"^"'^ '" 



Controlled compatisons 

Only two studies have been reported that 
purported to compare a prostaglandin synthesis 
inhibitor with placebo in preterm labor. '"'"'^ 
Both used indomethacin as the active treat- 
ment, and lx)th were slated to have been con- 
ducted in a double-blind manner. Neither of 
them was entirely placelx) ct)ntrolled, however, 
since a numlier of women in whom treaUnent 
was considered to have failed received other 
tocolytic drugs. In addition, three controlled 
studies have been conducted in which a 
prostaglandin synthesis inhibitor was either 
added or not added to treatment with other 
labor-inhibiting drugs. All of these trials also 
used indomethacin, while the other drug treat- 
ment used ethanol in one trial'"- and the 
betamimetic agent, ritodrine, in the other 
two. '''•"" Eight reports were available on this 
total of five trials.'"' ^ 

There are reservations alx)Ul the heteroge- 
neous nature of these trials and alx)ut potential 
bias in many of them. On the whole, these tri- 
als are of inferior quality compared with those 
of the placelx) controlled trials of betamimetic 
agents. Nevertheless, the data that could reli- 
ably be extracted from all of these reports have 
been ct)mbined in a formal meta-analysis, the 
results of which are shown in figure 6. Some 
reservations should be expressed, however, 
v\'ith regard to the interpretation of these data. 
The results show thai indomethacin. either 
alone or in combination, was .statistically signif- 
icantly more effective in delaying delivery for at 
least 48 iKiurs, for at least 7 to 10 days, and 
beyond the preterm period than the control 
treatments, which consisted of placebo, 
ethanol, and betamimetic agents. The typical 
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odds ratios for these outcomes, however, are 
each based on only 2 of the 5 trials. There also 
was a statistically significant reduction in the 
incidence of low birthweight in the 
indomethacin-treated group across the 4 trials 
that reported on this outcome (see figure 19.6). 

All reports provided data on fetal and 
neonatal death. Overall, the data show no 
reduction in the incidence of fetal and neonatal 
death with the use of indomethacin in preterm 
lalx)r. The typical odds ratio of 0.61 had a con- 
fidence interval from 0.33 to 1.1 i. The inci- 
dence of respiratory distress syndrome also 
showed no real difference between the 
indomethacin and the control groups across tri- 
als, with a typical cxlds ratio of 0.62 and a wide 
confidence interval from 0.25 to 1.58. 

None of the trials indicated that the use of 
inhibitors of prostaglandin synthesis was associ- 
ated with an increased incidence of major 
problems for either mother or baby. On the 
other hand, none of these trials were truly 
placelx) controlled, and the number of wcmien 
included in these trials has not been large 
enough to stand a chance of uncovering rare 
adverse effects. 

Unwanted effects 

Inhibitors of prostaglandin synthesis are 
not innocuous. Three points need to be consid- 
ered. First, there are numert)us potential side 
effects because of the ubiquitous nature of the 
prostaglandins. Second, the drugs and doses 
that are used for inhibition of preterm labor 
also suppress prostacyclin and thromboxane 
synthesis. Third, the drugs are both chemically 
and pharmacologically so different from each 
other that they should not be considered as 



interchangeable.'*^ They may roughly fulfill the 
same function, but this does not mean that they 
will all have the same effects and ill-effects. 

The most serious potential side effects are 
peptic ulceration, gastrointestinal and other 
bleeding, thrombocytopenia, and allergic reac- 
tions. Gastrointestinal irritation is common with 
the use of prostaglandin synthesis inhibitors, 
and it can occur irrespective of the route of 
administration. With indomethacin it is less fre- 
quent with rectal than with oral administmtion, 
and, as the bioavailability of the dmg is identi- 
cal with Ixjth routes of administration,'"'"'" the 
rectal route offers some advantage. Nausea, 
vomiting, dyspepsia, diarrhea, and allergic rash- 
es have all been observed in women treated, 
even briefly, with prostaglandin synthesis 
inhibitors in preterm labor. Headache and 
dizziness may occur at the very start of treat- 
ment. Gamissans and his asscx:iates"^ reported 
systematically on the incidence of headache, 
maternal tachycardia above 120 beats per 
minute, vomiting, epigastric pain, and rectal 
intolerance in their trial comparing 
indomethacin with placebo in asscxiation with 
ritodrine treatment. Only two of these side 
effects were observed more frequently in the 
indomethacin-treated group. Epigastric pain 
was observed in 6 (4%) and rectal intolerance 
in 7 (5'M)) of 148 indomethacin treated women; 
these symptoms occurred in only 2 of 149 
women in the control group. 

Prostaglandin synthesis inhibitors cross 
from the mother to the fetusl"""'" and may influ- 
ence several fetal functions. A great deal of 
information has been gathered on the fetal 
effects of these daigs in experimental animals. 
The results are not always easy to interpret, 
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however, because of the variety of species 
studied, and differences in the type of drug 
used and in the dose, route, and duration of 
administration. Apart from a prolonged bleed- 
ing time, which is a constant feature in infants 
born with detectable levels of such drugs, 
effects in human fetuses and neonates are 
mostly based on anecdotal reports. The most 
consistent observations relate to the cardiopul- 
monary circulation and to renal and hemostatic 
functions. '^^ 

The major worries about the use of such 
drugs for the inhibition of preterm lalx)r have 
resulted from their influence on the ductus 
arteriosus. Closure of the ductus after birth con- 
sists of an initial functional closure by muscular 
contraction followed by definitive anatomical 
closure, which is a much slower process that is 
rarely accomplished within the first week of 
life. Prostaglandin synthesis inhibitors cause 
constriction of the ductus in the neonate, an 
effect that has been conclusively demonstrated 
in placebo controlled trials of neonatal 
indomethacin administration.'"*"" Autopsy and 
cardiac catheterization data from infants who 
presented with congestive heart failure at or 
after birth, have suggested that severe constric- 
tion of the ductus may also occur before birth 
in association with inhibition of prostaglandin 
synthesis."'"'' 

Constriction of the ductus during fetal life 
probably has little effect on fetal oxygenation 
in the short term, as effective shunting can be 
maintained through the foramen ovale. 
Prolonged prenatal constriction of the ductus 
arteriosus can lead to pulmonary hypertension 
and possibly to tricuspid insufficiency in the 
newborn."'^ Only two cases of persistent pul- 



monary hypertension have been reported in 
the controlled trials that we reviewed. Both of 
these, one in the placebo group and one in the 
indomethacin-treated group, occurred in 
Gamissans' trial in women with ruptured mem- 
branes,''*^ 

Wiqvi^t'* compiled reports from controlled 
and uncontrolled clinical studies in which care- 
ful pediatric examination of the newborn had 
been carried out. For a total of 730 mothers 
included in these studies, he found 17 infants 
with persistent pulmonary hypertension (2.3%); 
14 of these infants recovered within a few days 
and 3 died. A similar approach was followed 
by Gamissans and Balasch,'*^ who found 19 
cases (1.5%) among a total of 1,235 women 
who received prostaglandin synthesis inhibitors 
in pretemi labor; 16 of the infants survived and 
3 died. Whether or not this incidence is higher 
than it would have been without inhibition of 
prostaglandin synthesis is impossible to deter- 
mine from such data. 

Data both from experimental animals and 
human neonates suggest that the responsive- 
ness of the ductus to indomethacin is lower at 
lower gestational ages. If such a difference in 
responsiveness exists in utero, it would imply 
that the risk of ductus constriction and its 
potential sequelae would be smallest when 
most gain is to Xiq made from arresting preterm 
labor, and largest at gestational ages which 
hardly provide an indication for inhibition of 
labor It is also probable, although this is not 
borne out by the available controlled and 
uncontrolled data in preterm labor, that the 
duration of treatment is of influence. The 
longer prostaglandin synthesis inhibition is con- 
tinued, the greater the risk is likely to be. 
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Indomethacin treatment may alter both 
fetal and neonatal renal function. Renal dys- 
function and reduced urinary output has 
repeatedly been noted in infants treated with 
indomethacin to close a patent ductus arterio- 
gug K,7-jw effect is apparently dose related 
and transient. Renal function usually returns 
toward pretreatment values within 24 hours 
after stopping the treatment."* Several reports 
have indicated impaired renal function in fetus- 
es and in the neonates at birth following 
administration of prostaglandin synthesis 
inliibitors to the mother.''' Long-term mater- 
nal treatment may influence fetal urine output 
enough to alter amniotic fluid volume, although 
other mechanisms may also involved in the 
reduction of amniotic fluid volume occasionally 
seen during indomethacin treatment.'"' I'here is 
no evidence from either maternal or neonatal 
indomethacin treatment that the use of this 
drug in preterm labor would lead to permanent 
impairment of renal function in the infant."** 

Inhibitors of the cyclooxygenase enzyme 
all inhibit platelet aggregation and prolong 
bleeding time. They do so in the mother, in the 
fetus, and in the neonate at birth. Since 
neonates, and particulady preterm neonaies, 
eliminate these drugs far less efficiently than 
their mothers,"*' '"' these effects will be of longer 
duration in the baby than in the mother. There 
are major differences in this respect between 
different inhibitors of pro.staglandin synthesis. 
Salicylates are particularly troublesome. As 
mentioned earlier, they acelylate the cyclooxy- 
genase enzyme and permanently incapacitate 
it. Unlike most cells in the body, blood 
platelets cannot manufacture new enzyme. This 
implies that not only the cyclooxygenase 



enzyme, but that also the platelets themselves 
are rendered permanently nonfunctional. They 
cannot restore normal hemostasis; for this to 
occur, tliey must be replaced by new platelets. 



Conclusions 

Hopes that inhibition of uterine contrac- 
tions can resolve the entire issue of preterm 
birth and its ass(X'iated mortality and morbidity 
are unrealistic and naive, at best. On the 
whole, the proportion of preterm births that 
can Ix? and are worth being averted by tocolyt- 
ic treatment is not larger than the proportion of 
pretenn births that is actually provoked with 
the .same hopes of avoiding mortality and mor- 
bidity. This is not to say that there are no situa- 
tions in which inhibition of preterm labor is 
worthwhile. Rather, it emphasizes that stopping 
uterine contractions does not necessarily mean 
improving outcome either for the mother or for 
the baby. Clinicians cannot escape their com- 
mitmments and they must provide care for 
preterm labor within the constraints of the 
imperfect knowledge that is available. That will 
include tocolytic treatment, and the main issue 
is how to maximize potential l>enefit and mini- 
mize potential harm. 

In that context, only two categories of 
daigs presently merit consideration for the inhi- 
bition of preterm hbov. Betamimetic agents and 
inhibitors of prostaglandin synthesis. All others 
are either obsolete or in an experimental stage. 
There is no longer a place for ethanol, relaxin, 
or progesterone in the treatment of preterm 
labor. OxylcK'in analogues and calcium antago- 
nists have been insufficiently studied to assei-i^ 
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whether they have any beneficial effect. The 
use of other drugs, such as magnesium sul- 
phate or diazoxide, should only be permitted 
within the context of adequately controlled tri- 
als to determine whether or not their acclaimed 
benefits exist and outweigh their known 
adverse effects. 

This does not imply that the evidence in 
favor of either the betamimetic agents or the 
inhibitors of prostaglandin synthesis is beyond 
reproach. On the contrary, there are many 
flaws in the evidence available, particularly 
with regard to prostaglandin synthesis 
inhibitors. Moreover, these two categories of 
drugs contain many compounds, not all of 
which can be assumed to have the same 
effects. It is also worth rememl>ering that there 
are, in these wide classes of agents, drugs that 
have never been evaluated against "placebo 
treatment" in preterm labor; have never been 
shown to Ix? superior to other, more validated, 
drug treatments; and, yet. have caused serious 
complications, including maternal death. 
Specific agents that have never been tested 
against placebo or no treatment, t)r have not 
been shown conclusively to Ix* superior to tnh- 
ers, should prt)bably be dropped from clinical 
practice. There is something to Ix" said for firm- 
ly convincing tht)se pharmaceutical industries 
which prt)pagate such agents that preterm 
lalx)r is t(X) serit)us a problem to Ix subjected 
to drug treatments that have not been evaluat- 
ed by randt)mi/.ed controlled trials. 

Betamimetics and prostaglandin synthesis 
inhibitors are effective in ptjstponing deliver}' 
and in prolonging pregnancy. There is no evi- 
dence that the use of these drugs reduces 
infant mortality or morbidity. This would imply 



that they are only useful when the time that is 
gained before delivery is used to implement 
effective measures. Such measures could 
include transfer of the mother to a center witli 
adequate facilities for intensive perinatal and 
neonatal care, the administration of corticos- 
teroids to reduce perinatal mortality and mor- 
bidity, or the judicious use of "expectant 
management" in the period of gestation in 
which the infants' cliances of intact survival are 
very p(K)r. 

Pt)werful drugs are dangerous when used 
inappropriately. Administration of these drugs 
in pretenn lalx>r requires a valid indicatit)n and 
careful contrt>l of maternal and fetal condition. 

Betamimetic agents are currently the drug.s 
of choice. For women with cardiac di.sease, 
hyperthyroidism, and diabetes mellitus, howev- 
er, the risks of Ixtamimetic drug treatment will 
nearly always outweigh its potential benefits. 
Maternal side effects are inevitable with 
betamimetic drug treatment, but serious com- 
plications are largely avoidable. There is no 
evidence that concurrent administration of cal- 
cium antagonists or B-1 receptor lilockers pro- 
tects the mother against complications of 
betamimetic drug treatment. Nor is there any 
evidence that such combinations are of Ixnefit 
to the baby. There is enough evidence, allxit 
t)bservational, that vigorous hydration causes 
more harm to the nK)ther than it prevents. 

On the whole. prt)staglandin synthesis 
inhibitors are mt)re powerful inhihitt)rs of uter- 
ine ct)ntractions than the betamimetic agents. 
There are too few data from controlled compar- 
isons, and their quality is tt)o poor, to recom- 
mend prostaglandin synthesis inhibitors as a 
first line approach in the inhibition of panerm 
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labor. They would appear to be the logical 
choice, however, if lalx)r needs to be inliibited 
in women with cardiac disease, hyperthy- 
roidism, or dialx*tes or if toa mimetic treatment 
fails at very young gestational ages. Their 
potential ha>^ards, weighed against potential 
lx?nefits, do not justify the use of such drugs, in 
the doses that are necessary to inhibit uterine 
contractions, for any longer than is necessary 
(two or three days). Nor does the available evi- 
dence justify^ the use of aspirin and other salicy- 
lates (in the large doses that are required) for 
inhibition of preterm labor. 
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Inhibition ofPrctcnn Ixibor 



Intenentious 



Statistical Findings: 
Inhibition of Preterm Labor: 
Is It Worthwhile? 



Table 19.1 

Summary of Approaches Used to Inhibit Preterm Labor in the Past 35 Years and Their Purported 
Success Rates in the First English Language Publication Documenting Their Use 



Number of 



Agent 


Year 


Authors 


woinen 


Reiasin 




Abramson and Keid 121 


5 




19f>1 


Bishop and VVouters»£ |23| 


120 


Eihanoi 


19()7 


Fuc-hsetal. |621 


52 


Orcipronaliiu* 


1970 


Baillieet ai. 113) 


10 


Mesuprine 


1971 


^ardvw 1141 


17 


Ritodrine 


1971 


Wt^sc»liuS'DeC*asparifi et at. [1 7 


43 


Feriolerol 


1972 


Fdelstein and Baillie 1501 


28 


Salbutamol 


1973 


Liggins and Vaughan 11 1 31 


88 


Jndonu»lhac in 


1974 


Zuckerman et al. 11861 


50 


Sotiium salley!aU> 


1974 


Gyory et al. 1721 


50 


BuplH*ntne 


1975 


C\istr(^n etal. |33! 


A\ 


Terbutaline 


1976 


Ingemarsson 180) 


15 


Nifc»dlplni* 


1977 


Andersson j10l 


10 


Magnesium sulphate 


1977 


StiH»rand Petrie 11531 


31 


Acupuncture 


1977 


Isuieet al. [1631 


12 


Flufenjmic acid 


1978 


Schwartz et al. 11451 


18 


Dia/oxide 


1984 


Adamsons and Wallach [41 


118 


Oral progesterone 


1986 


trnyetal. 1521 


57 


OxytcK in antilogue 


1987 


Akerlund etal. |6| 


1 1 



Criterion of Percent 

succc*^s Hiccess 

delivery after weeks UK) 

contractions delaytK^ 24 hours 82 

delivery dclayc*d 72 hours 67 

delivery after 36 weeks 70 

delivery delaycKl 24 hours 5.1 

not delivercxl during treatment 80 

delivery delayed 1 71 

delivery deiaytni 24 hours B5 

arrest of contractions 80 

diminishcHl uterine activity HKl 

birthweightS 2.500 g 86 

not delivered during treatment 80 

delivery delayed 3 days or more 100 

contractions stopptni 24 hours 77 

delivery after 36 weeks 9-2 

delivery delayed 24 hours 8 ? 

complete cessation of contractions 94 

divrease in contraction frcH:|uency 76 

inhibition of contractions 1 00 



Table 19.2 

Characteristics of Birth and In-Hospital Mortality and Morbidity in Infants Born Alive Before 32 
Weeks (224 Days) of Gestation in the Netherlands in 1983* 



Characteristics 
ClwrtU tcristU 'i of hirth 



NumlH^r fVrtentage 



After preliilior rupture of membMnes 


45 ^ 


44.a 


More than 24 h after rupture of membranes 


22(i 


22.4 


After use of ttKolytic drugs (any time} 


5n 


52.8 


After corticosteroid administration 


173 


17.1 


Part of a inultiple pregnancy 


2b i 


2i>.i) 


Breei h presc»ntatK>n 


293 


2M.0 


Elt*ctivt» deliveryt 


15.5 


15.3 


Cesarean section 


321 


1 .8 



• Dm from VorliX)VC'ViVihonck .wd Vcnvcy 1W7 11701. 

f netinvd as anv delivery' followmi^ anv oh^tetrn\}! fntervention jimiHi 
af iyrin^iPi* prvi^n.rnty to an end Iwthre the on^et ot spont.ineous 
hbor ami/or <ipimtaneous rupture of the membrcmes. 



Characteristic s Number Pt^rc entage 

Chjr.n teristic^ .uid morbidity iionfirnHHi difi^noses only) of nt*vsiH>rn 



Congenital malfijrm.itions 


9U 


9.5 


Weight Ih'Iow Hith centiie tor gestation 


171 




Kespirator>' distress syncJrc^me 


4)7 


41.2 


IntriUraniaf hemorrh.i^e 


251 


24.8 


Convulsions 


(}(} 


b.5 


Si'pticaemia 


! V? 


13.2 



In-hospitiil moruilitv of hvcborn inhmts 
Neonatal deaths (28 days) 
ln4H)Sf)itiil deaths 

lutal 



285 

no 

1.010 



2B.2 

K).7 

100.0 



Marc Keirse 
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Table 193 

Agents Reported to be Used for the Inhibition of Preterm Labor in the Literature Since 1980 

Prostaglandin synthesis Oxytocin analogues Diazoxide Calcium antagonists 

inhibitors (receptor Antimicrobial agents Magnesium sulfate 

Betamimetic agents blocking agents) Ethanol Oral progesterone 



Table 19.4 

Characteristics of the Trials Compar.'ng Betamimetics With Ethanol for Inhibition of Preterm Labor 

No, randomized :reported on 

Authors (date) Betamimetic Method of Allocated to Allocated 

treatment allocation betamimetic to ethanol Other details 



CaritisetaL (1982) 



Spearing (1979) 



Reynolds (1978) 



Sims et ah (1978) 



Terbutaline 
iv ^ oral 
maintenance 
for 5 days if 
membranes intact 



Salbutamol iv 
+ 200 mg sodium 
phenobarbitone 



Salbutamol iv 
no maintenance 



random by 

sealed 

envelopes 



Salbutamol iv alternate 

oral for 48 hours 
after contractions 



alternate 



random by 
open list 



92:85 
/ \ 
?:45 ?:40 



22:20 22:22 



42:42 42:42 



100:88 
/ \ 
^.42 ^:46 



corticosteroids were 
generally given; 
magnesium sulphate 
given if assigned 
treatment failed; 
ruptured and intact 
membranes reported 
separately. 

salbutamol was given 
if ethanol failed 
and vice versa 

all ethanol treated 
women received 
500 mg methyl 
prednisolone iv 

all women random-- 
ized to betametha- 
sone vs, placebo; 
5 women ethanol ^ 
betamimetic; 2 beta- 
mimetic ^ ethanol 



Lauersen et al. (1977) 



Ritodrine iv ^ oral 
maintenance for 
4 weeks or 
until term 



random 
by sealed 
envelopes 



150:135 
/ \ 
^:68 ?:o7 



Fuchs{197(>) 



a// women <jre a/so 
included in the 
report ofLauerfsen 
etciL(1977) 
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Intetventiotis 



Figure 19.1 

Effect of Betamimetic Drug Treatment in Preterm Labor on the Incidence of 
Delivery Within 24 Hours in the 14 Trials Which Provided Data on This Outcome* 

Odds Ratio 

0.01 0.03 0.1 0.3 1 4 10 

J 1 j 1 



Christensen 1980 
Spellacy 1979 
Barden 
Hobel 

Cotton 1 984 
Howard 1982 
Ingemarsson 1976 
Larsen 1 986 
Calder 1985 
Scommegna 
Marlona 
Wessellus 1971 
Leveno 1 986 
Larsen 1980 



1 



' See text tor expLmation tm haw to ink-qufl thi:. .»nd subscK^iwrit tij.\un'i,. 



Figure 1 9.2 

Effects of Betamimetic Drug Treatment in Preterm Labor: 'Typical' Odds Ratios, With Their 95 
Percent Confidence Intervals, Across Trials for the Various Outcomes Studied 

Odds Ratio 

0.2 0.4 0.6 0.8 1 1.5 2 

^ i \ 1-^ \ 1 ^ 

Delivery < 24 hours 1—^ ^- 

Delivery < 48 hours ^ 

Preterm birth ' — — ' 

Low birthweif^ht ' 

Respiratory disease ~ 

Perinatal death — " ^ 

4 —I 4 1 —I 1- 1- 
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Figure 1 9.3 

Effect of Betamimetic Drug Treatment in Preterm Labor on the Incidence of Severe Respiratory 

Disorders Including Respiratory Distress Syndrome 

Odds Ratio 

0.01 0.03 0.1 0.3 1 4 10 
I 1 1 1 j 1 1. 

Chrlstensen 1 980 1 

Spellacyl97g 1- 

Barden 1 

Hobel 1 

Cotton 1984 1 ^— 

Howard 1982 1 - 

Ingemarsson 1976 --i i 

Larsen 1986 1 

Calder 1985 \ 

Scommegna -i* \ 

Leveno 1986 -4 

Larsen 1980 1 

I 1 1 1 1 1 i. 



Figure 19.4 

Effect of Betamimetic Drug Treatment in Preterm Labor on the Incidence of Perinatal Mortality Not 

Attributable to Lethal Congenital Malformations 

Odds Ratio 

0.01 0.03 0.1 0.3 1 4 10 
t . . 1_ 1, 1 j 

Christensen 1980 -I — p- 

Spellacy 1979 1 

Barden — — — — - — -I — »- 

Hobel — 1 

Cotton 1984 — — ^- — 

Howard 1982 1 

Ingemarsson 1976 I 

Larsen 1986 -I 

Calder 1985 ♦ 4 

Scommegna -s J 

Marlona 1 »- 

Wessellus 1971 - - — ~4 

Leveno 1 986 1 — 

Larsen 1980 — I 

Adam 1 986 1 

I ) 1 =L 1 j. 
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Figure 19.5 

Comparison Between Betamimetic Drugs and Ethanol for Treatment of Preterm Labor: 
Effects on tlie Incidence of Delivery Within 48 to 72 Hours After Entry into the Trial 

Odds Ratio 

0.1 0.2 0.4 0.6 0.8 1 1.5 2 

I 1— — 1 ! 1 1 1 1- 



Carltasetal. 1982 
Spearing 1979 
Sims et al. 1978 
Lauersen et al, 1977 

Typical Odds Ratio 



I 1 1 —4 "I 1 V- 4 



Figure 19.6 

Effects of Indomethacin in Preterm Labor: 'Typical' Odds Ratios, With Their 95 Percent Confidence 

Intervals, Across Trials for the Various Outcomes Studied 

Odds Ratio 

0.1 0.2 0.4 0.6 0.8 1 1.5 2 



_| 1 1 \ -I V~ 1^ 



Delivery < 48 hours 



Delivery < 7-10 days 

Preterm birth 

Low birthweight — 

Respiratory distress 

Perinatal death 



^— 4 1 V- - \ 1 4- 4- 
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